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ANALYSIS  AND  FINAL  CONCLUSIONS 


I-i 


INTRODUCTION 

Have  incentive  contracts  worked?  Or  are  they  in  the  words  of  the 
late  Carl  Vinson  "a  give  away  and  a  ripoff?"  Are  they  a  panacea  or  a 
delusion?  Incentive  contracts  are  again  a  topic  of  general  interest. 

The  constant  agitation  by  Che  Washington  Post  and  Che  Chicago  papers 
are  but  one  example  of  the  growing  unrest  and  concern  abouc  the  alleged 
horror  stories  of  weapon  systems  Chat  don't  work,  are  late  in  delivery 
and  cost  too  much.  Are  these  concerns  valid? 

Cost  growth  has  and  is  receiving  increased  attention  of  the  Reagan 
Administration.  Congressional  actions  have  and  are  in  Che  process  of 
being  implemented  (Nunn  Amendment,  for  example).  The  Senate  has  taken 
specific  actions  on  Che  FT'83  budget  to  assure  compliance  to  cost  esti¬ 
mates.  And  Che  Bouse  has  Mt  Co  consider  Che  establishment  of  cost  assess- 
menC  and  quarterly  status  reports  on  all  programs.  Clearly  patience  ir 
wearing  Chin. 

As  will  be  seen  further  along  in  this  introduction,  incentive  contracts 
are  not  new.  They  were  used  for  the  last  fifty  years  in  varying  degrees. 

In  the  late  Forties,  however,  they  were  abandoned  for  Che  CSTF  contract. 

Then  McNamara  changed  Chat.  He  attacked  Che  CPFF  as  Che  cause  of  Che 
massive  cverruns.  Bis  solution  was  the  profit  motive.  His  vehicle  was 
Che  renewal  of  the  incentive  contract.  The  CPFF  went  from  thirty-eight 
percent  to  eight  percent  overnight.  Incentives  went  from  fourteen  percent 
to  a  high  of  thirty-eight  percent  and  remained  high  until  Che  late  Seventies 
Have  they  worked? 
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This  study  has  attempted  to  answer  these  complex  issues.  What  is 
the  nature  of  cost  growth?  What  role  does  the  contract  play?  Has  the 
remedy  applied  for  the  last  twenty  years  cured  the  patient  or  made  him 
more  ill?  In  pursuit  of  this  inquiry  four  data  sources  have  been  used; 
these  were  a  synopsis  of  the  literature,  questionnaires,  pilot  studies  of 
contractors,  and  individual  and  group  dialogs.  The  assumption  was  that 
based  on  over  twenty-five  years  of  experience  in  the  field,  the  uses  of 
these  data  bases  would  allow  for  an  informed  judgment  concerning  the  basic 
aspects  of  the  problem.  The  preliminary  findings  have  been  presented  in 
two  formal  papers  for  critical  revilew.  The  results  of  the  questionnaire 
have  been  analyzed  through  computerj  assistance.  The  information  from  these 
and  all  the  other  sources  was  carefully  weighed.  The  final  product  is 
this  report. 

There  are  never  any  simple,  black  or  white  solutions  to  multivariate 

i 

problems.  The  case  at  haiul  is  no  exception.  In  the  final  analy^’.s, 

I 

judgments  had  to  be  made  ba.sed  on  tke  clues  revealed  in  the  resc'^  ch. 

i 

Every  effort  has  been  made  to  document  carefully  the  process  of  h  w  parti- 

j 

cular  conclusions  have  been  reached.  There  shall,  of  course,  be  -differences 
of  opinion  concerning  conclusions  and  recommendations.  And  this  is  how 
it  should  be.  The  intent  is  to  provide  a  solid  foundation  of  the-  literature 
and  the  theory  from  which  particular  issues  can  be  debated  and  understood. 

If  this  has  been  accomplished,  much  can  be  done. 

For  the  i.eader  interested  in  the  methodology  and  the  details  of  the 
research  project,  please  refer  to  the  Appendix.  Included  there  are  the 
caveats,  the  particular  methodology,  and  a  copy  of  the  questionnaire. 
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To  assist  the  researcher  each  of  the  four  data  sources  (questionnaires, 
in-house  studies,  literature  base,  workshops)  are  sussnarized  by  hypothesis. 

The  advantage  of  this  method  is  that  those  doing  research  on  incentives 
can  go  to  a  particular  hypothesis  and  find  sununarized  all  the  findings.  The 
disadvantage  is  the  redundancy.  Often  specific  studies  and  findings  are 
applicable  to  more  than  one  hypothesis.  This  sometimes  results  in' apparent 
repetition.  Each  section  stands  on  its  own  theoretical  base. 

At  the  end  of  each  section  is  a  summary  statement  on.  findings  from 
each  of  the  four  data  bases.  This  should  be  read  for  those  not  interested 
in  the  details. 

BACKGROUND  OF  TtlE  STUDY 

"'^This  study  has  been  conducted  for  the  Air  Force  Business  Research  Manage¬ 
ment  Center  atWright-Patterson  Air  Force  Base,  in  Dayton,  Ohio  (AFBRMC) . 

Tne-  project  started  on  May  27,  1980.  Almost  three  years  have  elapsed- 
in  its  completion.  It  has  consisted  of  three  phases.  Phase  one  was 
a  literature  search  and  documentation.  Interviews  were  also  conducted 
with  Key  government  and  indu.stry  personnel.  Phase  two  included  the  develop¬ 
ment  and  the  distribution  of  a  questionnaire  to  the  NCMA  membership. 

A  series  of  small  conferences  with  industry  and  government  personnel,  and 
a  pilot  study  of  several  companies..  The  pilot  study  was  designed  to 
assess  what  companies  actually  do  or  do  not  do  once  an  incentive  contract 
was  obtained.  Phase  three  compiles  and  presents  the  final  conclusions 

and  recommendations.. 
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At  the  outset,  fourteen  hypotheses  were  established  based  on  the 
writer's  twenty-five  years  experience.  These  were  modified  after  phase 
one,  based  on  the  literature  findings.  All  the  existing  literature  was 
read  in  detail  and  synthesized  into  an  organized  reference  document  (phase 
one  report).  This  document  provided  a  readily  available  condensation  of 
the  literature  base  from  which  to  construct  and  revise  the  planned 
questionnaire.  After  considering  several  sample  options,  it  was  mutually 
decided  that  the  National  Contract  Management  Association's  twelve 
thousand  members  were  the  most  appropriate  universe.  To  encourage  partici¬ 
pation,  an  article  on  the  project  was  written  and  published  in  the  NCMA 
M.Ki.tzine  (See  Appendix  li) .  There  were  two  mailings  to  the  entire  membership. 

In  addition,  questionnaires  were  distributed  to  selected  recognized  authorities. 
Further,  questionnaires  were  made  available  at  a  variety  of  aerospace 
conferences.  In  all,  some  five  hundred  and  twenty  questionnaires  were 
completed.  The  profile  of  the  respo.ndents  is  provided  in  Appendix  C. 

One  of  the  major  problems  of  the  prior  studies  was  the  difficulty  of 
reaching  some  semblance  of  reality  through  a  statistical  research  format. 

'I'lioy  were  and  are  open  to  all  the  classical  arguments  on  validity.  To 
circiuDvent  this  problem  it  was  decided  to  utilize  a  bioud  data  base.  This 
included  four  sources.  These  were:  (1)  T)io  search  tor  and  the  condensation 
and  synthesis  of  the  literature,  (2)  The  pilot  study  ot  company  operations, 

(3)  The  NCMA  questionnaires,  (4)  Ttie  small  group  workshops  and  interviews. 

The  goal  was  to  make  some  kind  of  expert  judgment  after  carefully  weighing 
the  available  information.  The  results  are  provided  in  this  document.  Each 
of  the  fourteen  hyr»othcses  are  separately  discussed.  As  each  is  addressed. 


the  conclusions  from  each  of  the  separate  data  sources  are  presented. 

Ac  the  end  of  each,  final  assessments  are  made.  Each  section  is  an  entity 
and  should  ta  read  as  such. 

THF  HISTORY  OF  INCENTIVE  CONTRACT  USAGE 

A  type  of  incentive  had  been  used  in  the  First  and  Second  World  War 
periods.  And  the  Navy  and  the  Air  Force  had  used  variations  in  the  Fifties. 
But  the  principle  contract  types  utilized  were  the  CPFF  for  development  and 
variations  of  Che  fixed  price  for  production.  Then  tj>e  problem  became 
attenuated  by  the  changing  nature  of  the  requirements.  The  items,  being 
procured  became  more  sophisticated  and  more  technologically  complex.  There 
was  a  shift  away  from  the  large  production  programs  of  the  Second  World  War 
to  smaller  quantities.  The  development  costs  skyrocKcted.  The  percentage 
of  the  end  item  price  attributed  to  research  and  development  ballooned. 

The  Department  of  Defense  moved  to  contract  for  development  separately. 
Heretofore,  much  of  t*"  j  research  and  development  was  included  in  the  unit 
costs  of  the  end  item.  The  problems  had  changed.  New  methods  were  needed  to 
cope  with  the  new  environment.  It  is  doubtful  if  the  experience  of  the 
Forties  and  Fifties  was  any  different  than  that  of  the  Sixties.  The  dramatic 
shift  in  the  cost  of  research  and  development  relative  to  the  end  item  cost 
dramatized  the  problem.  The  era  of  the  modern  weapon  system  buy  was  at  hand. 
The  stage  was  set  for  new  methods  and  improved  management  techniques. 

Secretary  of  Defense  McNamara,  upon  taking  office,  dictated  a  host 
of  initiatives  that  e’, entually  changed  the  way  the  Department  of  Defense 
did  business.  Among  these  were  revised  procurement  methods.  Incentive 
contracts  (particularly  performance)  were  a  focal  point  of  his  recommended 


cliaiKU'  ,.  Ovorruqht  Coat  '•  Flxt-il  Koe  (Cl't'K)  contracta  were  chanai'il  i  o  incen 
tivfi,.  Goals  wen  set  to  .educe  the  usaye  of  CPU'  contracts  from  r,o%  '  j  12%. 
The  motiorn  age  of  weapon  system  contracting  had  arrived. 

The  hopes  for  the  incentive  contract  as  conceived  in  the  late  c,tties 
and  early  Sixties  was  that  incentives  would  lead  to  improved  perf^^'  — >'Ce, 
timely  schedules  and  reasonable  costs.  Several  factors  led  to  tbr  -option 
of  incentives.  These  were: 

1.  Evidence  that  there  had  been  greatly  inaccurate  estimate-  £ 
costs  an<l  schedules  under  the  CIT-'P  contract. 

2.  The  belief  that  under  the  incentive  contract  the  ermtrar ' 
would  be  motivated  to  improve  on  these  problems. 

3.  The  assumption  that  the  government  would  improve  on  its  ... 
estimates  of  costs  and  schedules. 

4.  The  belief  that  the  budgetary  system  would  operate  more 
effectively. 

5.  The  assumption  that  the  pricing  of  change  orders  would  b.*  .  .•-e 
realistic. 

yes . 

■:u.'  f 


contract  would  result  in  less. 

8.  A  desiie  to  motivate  contractors  to  improve  performance. 

9.  A  general  dissatisfaction  with  the  CPEE  contract. 


6.  A  disillusionment  with  legal  remedies  such  as  liquidated  -'I 

7.  A  long  standing  feeling  that  the  government  had  injected 
too  far  into  contractor  surveillance  and  that  the  incentive 
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Tliu  arrival  was  not  without  controversy.  In  the  late  fifties,  Karl 
Vinson,  a  pioneer  fur  contractor  surveillance  legislation,  led  frequent  and 
volatile  attacks  on  the  incentive  contract  usage.  At  the  time  of  its 
heralded  rebirth  in  1961,  the  Army,  for  one,  cautioned  against  its  use.  And 
DUO  generally  had  imposed  rather  stiff  requirements  fur  its  utilization. 

What  had  been  the  history  of  incentives?  As  the  contract  chart  shows, 
incentives  were  used  widely  in  the  Fifties.  If  CPIF  and  Fixed  Price  Incentive 
(fPI)  are  combined  their  average  percentage  use  for  1951  was  about  n  ne  per¬ 
cent.  This  rose  rapidly  in  1952  and  1953  to  about  271.  Then  a  steady  decline 
to  14'*  in  1961  ensued.  Then  McNamara's  directive  came  out.  It  increased  the 
percentage  rapidly  to  about  twenty-eight  percent  by  1963.  It  had  then  oscil¬ 
lated  from  24*  to  29*  until  1969.  And  then  rose  rapidly  to  its  thirty  year 
high  of  almost  thirty-nine  percent  by  1971.  It  sharply  recessed  back  to  thirty 
percent  from  1971  to  1976.  It  rose  again  to  thirty-three  percent  through 
1979,  and  has  dropped  precipitiously  since,  to  the  current  level  of  24*. 

Much  of  the  growth  since  the  1963  period  has  been  in  the  FPi.  The 
Cl'lF  has  Ciiaintained  a  rather  steady  eight  to  twelve  percentage  since  1967. 

Witli  the  196.'’  secretarial  push  the  CPIF  went  frgm  its  modest  base  of  ^Lround 
four  to  its  high  of  fourteen  percent  in  1964.  In  the  next  three  years  it 
Came  back  down  almost  as  fast  as  it  had  gone  up.  It  came  down  to  its 
current  range  of  eight  percent.  It  is  also  important  to  note  the  nose 
<live  that  the  FPI  sude.  It  went  from  thirty-eight  percent  to  eight  percent 
111  two  years.  Host  significantly  in  1952  tiuough  1961,  incentives  dropped 
from  twenty-six  percent  to  fifteen  percent.  Ttiis  occurred  by  shifting  to 


CPFF.  In  that  same  time  period,  CPFF  went  from  twenty  percent  to  thirty- 
eight  percent.  The  FPI  was  traded  for  the  CPFF, 

Starting  in  1962,  the  CPFF  contract  tumbled  to  twelve  percent.  Tbat 
was  the  goal  set  by  McNamara.  In  fact,  the  CPFF  dropped  from  the  thirty- 
eight  tp  twelve  in  two  years.  At  the  same  time,  the  fixed  price  contracts 
excalated  exponentially.  By  1966,  the  FP  contracts  skyrocketed  to  fifty- 
eight  percent.  The  CPIF,  the  FPI  and  the  fixed  price  replaced  the  CPFF. 

But  the  bulk  was  absorbed  by  the  FP.  The  CPFF  dropped  thirty  percent.  Of 
this  the  CPIF  accounted  for  nine  percent,  the  FPI  for  six  percent  and  the 
FP  for  twenty-six  percent. 

The  following  points  are  applicable: 

1.  Incentive  contracts  have  been  extensively  used  for  the  last 

thirty  years. 

2.  Fewer  Incentive  contracts  are  used  today  than  in  1951. 

3.  The  use  of  CPFF  contract  is  about  the  same  as  it  was  in  1951. 

4.  The  use  of  FPI  is  about  the  same  as  1951. 

5.  The  straight  fixed  price  is  in  the  same  range  as  in  1951. 

6.  The  major  differences  in  1981  compared  to  1951  are: 

A.  The  CPIF  which  was  sero  now  is  about  eight  percent  and  has 
h^  a  recent  range  of  about  twelve  percent. 

B.  .  The  Fixed  Price  Escalation  which  was  sero  in  1951  is  now  at 

fifteen  percent. 

C.  The  Firm  Fixed  Price  has  all  but  disappeared.  It  was  thirty- 
eight  percent  in  1952. 

D.  The  Cost  Plus  Award  Fee  has  crept  into  the  picutre.  In  1951 
none  were  reported,  now  it  accounts  for  a  modest  three  percent. 
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7.  There  were  three  distinct  periods: 

A.  From  1951  to  1961  the  CPFF  and  the  CPIF  went  up  and  everything 
else  went  down. 

B.  From  1961  to  1971  the  fixed  price,  the  FPI  and  the  CPIF  went 
up  and  the  CPFF  came  crashing  down. 

C.  From  1971  to  1961  incentive  contract  usage  dropped  significantly 
and  has  been  replaced  by  the  FPE,  the  FPI  and  the  CPAF  contracts 
The  incentive  dropped  fifteen  points.  Of  this  fifteen  points 

I  the  FPE  picked  up  eleven  points  and  the  PP  about  four.  The 

i 

j  CPAF  also  accounted  for  a  small  amount. 

i 

For  whatever  reason  the  incentive  contracts  have  fallen  out  of  favor 
j  since  1970.  Is  it  because  they  have  not  «<orked?  Is  it  because  of  the 

I 

;  problems  in  their  negotiation  and  administration?  »It  is  the  purpose  of 

I 

I  this  study  to  find  out. 

I  , 

THE  BIG  PICTURE 

I 

How  serious  is  the  problem  of  cost  growth?  It  is  staggering!  In 
I  FY  *61,  DOO  procurements  totaled  about  $105  billion.  The  General  Accounting 
Office  reported  for  FY  1961  that  there  were  1,040  major  programs  accounting 
for  some  $776.7  billion  for  all  federal  agencies.  Of  this,  the  Department  of 
Defense  had  185  programs  totaling  about  286  billion  dollars  to  completion. 

Of  these  there  were  fifty  four  programs  that  overran  at  least  one  hundred 
percent.  Hore  on  this  later. 
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Not  all  the  industry  segments  sluired  equally.  The  $100  billion  was 
allocated  approximately  as  shown  below: 


Aircraft 

16.5% 

Ships 

7.5% 

Electronics 

11.5% 

Tank  Automotive 

2.0% 

Fuels 

10.3% 

Ammunition 

2.0% 

Missies  t 

10.2% 

Weapons 

1.0% 

Space 

Of  particular  interest  is  the  method  of  procurement.  In  FV  '81  about  . 
forty  percent  of  the  dollar  amount  and  foity-eight  percent  of  the  trans¬ 
actions  were  competitively  placed.  Of  those  not  competitively  placed,  forty 
percent  were  supplemental  or  follow-on  contracts.  About  thirty  percent  of 
the  dollar  value  of  new  procurements  were  sole  source.  Incentive  contracts 
accounted  for  20. of  the  dollars. 

THF  CURRENT  STATUS  OF  COST  GROWTH  AND  OVERRUNS 

What  is  the  current  state  of  cost  growth  on  the  major  systems?  The 
Mar.  20,  *81  report  of  the  General  Accounting  Office  is  helpful  in  this 
regard.  (MASAO-81-13)  It  reported  costs  for  all  federal  acquisition  programs 
and  it  focused  on  those  that  have  had  a  cost  growth  of  at  least  one  hundred 
percent.  (Note  that  the  report  stated  that  there  had  not  been  an  attempt 
to  verify  the  data  submissions.) 

The  Department  of  Defense  had  IBS  programs  listed.  The  average  cost 
growth  from  the  baseline  estimate  was  52%.  The  average  from  the  original 
estimate  was  88%.  Of  this  about  half  was  accounted  for  by  economic  and 
quantity  changes  (3^*  economic  and  26%  quantity).  The  balance  was  revision 
of  the  estimated  costs,  engineering  changes,  schedule  changes  and  support 
changes.  The  growth  varied  by  service.  The  growth  for  the  Air  Force  was 
substantially  lower  than  either  other  service:  Air  Force  -  12.5%,  Army  -  73%, 
and  Navy  -  81%.  For  the  185  programs  with  cost  growth  in  excess  of  100% 
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the  statistics  on  the  surface  are  grim.  Of  the  fifty-four  programs  (l^  AF , 
17  Army  and  23  Navy)  the  range  of  the  cost  growth  was  up  to  one  thousand 
and  seventy- five  percent.  The  average  was  tii»o  hundred  and  twelve  percent. 
A  frequency  distribution  by  overruns  are  shown  below: 


%  OVERRUN  RANGE 

TOTAL 

ARMY 

AIR  FORCE 

NAVY 

0 

to 

50 

12 

5 

3 

4 

50 

to 

100 

8 

3 

3 

2 

100 

to 

150 

9 

2 

2 

5 

150 

to 

200 

4 

1 

1 

2 

200 

to 

300 

6 

1 

2 

3 

300 

to 

400 

4 

0 

2 

2 

400 

to 

500 

4 

0 

0 

1 

500 

to 

600 

0 

0 

0 

0 

600 

to 

700 

0 

0 

0 

0 

800 

to 

900 

0 

0 

0 

0 

900 

to 

1000 

1 

0 

0 

0 

the  fifty 

four,  only  five  went  down  from  the  planning  or  development 

estimate. 

From  the  chart  one  can  see  that  there  were  ten  programs  with  cost 
growth  in  excess  of  three  hundred  percent.  Of  these,  four  were  in  the  three 
hundreds,  four  were  in  the  fo^r  hundreds,  one  was  in  the  five  hundreds,  finally 
one  was  about  the  one  thousand  percent  level.  It  was  and  is  not  a  pretty 
picture . 

A  peculiar  coincidence  is  that  all  the  services  had  about  the  same 
average  cost  growth  for  these  programs  reported.  It  was  about  tw  hundred 


percent.  The  differences  betw»-eii  the  current  and  the  planning  or  development 
estimate  were  allocated  to  quantity,  engineering,  support,  schedule,  economic, 
estimating  and  sundry.  According  to  the  figures  presented,  the  variations 
due  to  estimates  for  the  Air  Force,  Army  and  Navy  respectively  were,  4.64, 

21%  and  10.8%.  Could  this  be  a  reflection  of  contract  type?  For  FY  '81 
the  usage  of  CPIF  and  CPFF  for  the  services  were: 


CPIF 

CPFF 

CPAF 

TOTAL 

Air  Force 

9.1% 

4.0% 

1.7% 

14.8% 

Navy 

10.1% 

16.4% 

7.8% 

34 . 2% 

Army 

9.5% 

11.5% 

2.7% 

23.7% 

If  there  is  a  correlation  it  would  be  expected  that  the  service  with 
the  most  CPFF  contracts  would  have  the  highest  variation  in  change  due  to 
estimates.  both  the  Army  and  the  Nevy  utilize  eost  contracts  much  more 
than  the  Air  Force.  Could  this  relationship  between  cost  growth  and  contract 
type  be  a  coincidence?  The  following  explores  this. 

COST  GROWTH  BY  CATEGORY 


QUANTITY 

ENGINEERING 

SUPPORT 

SCHEDULE 

ECONOMIC 

ESTIMATING 

Army 

13t 

2.9% 

6% 

12% 

40% 

21.0% 

Air  Force 

lO'f 

5.0% 

9% 

26% 

36% 

4.6% 

Navy 

33% 

4.8% 

6% 

12% 

30% 

10.8% 

A  number  of  interesting  observations  can  be  made.  The  major  influence 
was  economic  for  all  the  services.  The  other  big  ones  were  quantity  and 
schedule  changes.  The  differences  within  the  categories  was  sometimes  dramatic. 
See  for  cxcunple,  the  differences  attributed  to  quantity  and  scope  changes. 

For  the  Array  it  was  thirteen  percent.  Yet  for  the  Air  Force  it  was  thirty- 
three  percent.  Schedule  changes  were  double  for  the  Air  Force  of  that  of  the 
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sister  services  {2bX  to  12%) .  The  estijnating  error  of  the  Air  Force  was 
by  far  the  lowest.  The  Army  had  twenty-one  percent  while  the  Air  Force 
only  had  4.6% 

If  a  contractor  does  not  "get  in  one  place"  will  he  indeed  get  it 
someplace  else?  Some  observations: 

1.  The  Navy  used  the  highest  percent  of  cost  type  contracts  (34.2%). 

2.  The  Navy  had  the  highest  quantity  changes. 

3.  The  Army  had  the  greatest  estimating  deviation. 

4.  The  estimating  error  for  all  three  services  was  modest. 

5.  The  major  impact  on  the  Army's  programs  was  economic,  quantity 
and  schedule  were  next. 

6.  The  major  impact  on  the  Air  Force's  programs  was  also  economic. 

Schedule  was  twice  that  of  the  Navy. 

7.  The  Navy's  major  growth  was  in  quantity.  The  economic  factor  was 
a  close  second.  Schedule  was  a  weak  third. 

The  services,  even  though  they  had  a  significantly  different  contract  mix, 
all  had  about  the  same  cost  growth  experience  on  the  fifty-four  programs 
considered . 

Only  a  fool  would  suggest  that  there  is  not  a  cost  growth  problem. 

Fifty-four  programs  with  more  than  one  hundred  percent  cost  growth  is 
proof  enough  for  all  to  see.  As  the  following  table  clearly  demonstrates, 
the  problem  is  not  unique  to  the  Department  of  Defense.  The  Department  of 
the  Interior  had  an  average  |of  three  hundred  percent  on  twenty-four  programs. 

The  TVA  has  276  percent,  and!  the  Washington  Metro  tiad  327  percent.  The  Applachian 
Program  was  the  highest  at  835%.  Ttie  tabic  presents  ratios  for  cost  growth 
based  on  both  the  original  estimate  and  the  baseline  estimate. 
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When  the  total  number  of  programs  are  considered  the  picture  is  not 
as  bleak.  For  the  one  hundred  and  eighty-five  programs  the  average  cost 
growtli  for  the  Air  Force  was  thirty  percent,  for  the  Army  one  hundred  and 
fifty  percent  and  for  the  Navy  one  hundred  and  eighteen  percent,  based  on 
the  original  estimates.  If  the  baseline  figures  are  used  the  figures  are 
Air  Force,  12.5%,  the  Army,  73%,  and  the  Navy,  81%. 

AVERAGE  COST  GROWTH  FOR  ALL  PROCaAMS 
AGENCY  #  PROGRAMS  ORIGINAL  BASELINE 


AIR  FORCE 

38 

30 

12.5 

ARMY 

50 

150 

73.0 

NAVY 

95 

116 

81.0 

ENERGY 

83 

37 

37.0 

OEP.  ARMY 

CORP.  ENGINEERS 

170 

300 

37.0 

DEPT,  or  INTERIOR 
WATER  POWER 

24 

300 

24.0 

a’.SA 

IS 

71 

70.0 

TVA 

14 

283 

281.0 

WASH.  METRO 

2 

327 

327.0 

APPALACHIA 

1 

835 

835.0 

FED.  HIGHWAY  AOMIN. 

5 

365 

365.0 

To  get  an  accurate  picture  one  has  to  compare  the  original  and  base¬ 
line  estimates.  Some  of  the  departments  absorb  the  growth  through  the 
baseline  estimate.  In  any  event,  as  noted,  the  DOO  does  not  have  sole  claim 
to  the  cost  growth  phe.nowonon.  Based  on  the  averages  they  are  experiencing 
far  less  growth  than  their  sister  agencies  or  departments. 


THE  ORGANIZATION  OF  THE  REPORT 

There  are  three  volumes  to  this  report.  Volume  one  is  the  analysis 
and  final  conclusions,  part  two  is  the  pilot  study  and  part  three  is  the 
literature  synopsis.  Volume  I  is  organized  around  the  fourteen  hypotheses 
of  the  study.  Each  is  allotted  a  chapter.  For  each,  the  four  sources  of 
data  are  applied  to  the  hypothesis  separately.  After  the  four  are  described 
and  analyzed  a  final  synthesis  and  conclusion  is  presented..  Eatch  statement 
is  carefully  documented.  The  number  of  the  reference  in  the  paurenthesis 
(e.g.  (1))  relates  to  the  page  of  Volume  III  that  provides  the  literature 
synopsis.  A  summary  of  the  findings  are  recommendations  are  included  in  the 
final  section.  Several  appendixes  are  provided.  These  include  the  copy  of 
the  questionnaire  respondents,  and  a  summary  by  program  of  the  cost  growth 
experience  of  the  Department  of  Defense  for  the  fifty'four  prograuss  that 
have  cost  growth  in  excess  of  one  hundred  percent. 

A  FINAL  NOTE  TO  THE  READER 

It  will  be  tempting  for  the  reader  to  look  for  evidence  to  support  the 
conclusions  that  he  has  already  drawn  through  his  experience  to  date.  TO 
fully  grasp  the  significance  of  thefindings  one  must  study  the  report  in 
depth.  Huthing  in  black  or  white.  Judgments  are  unavoidable.  Before 
using  any  of  the  findings,  prudence  would  suggest  that  this  report  be  read 


in  its  entirety. 


HYPOTHESIS  ONE 
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THE  TYPE  OF  CONTRACT  IS  NOT  THE  DETERMINING  VARIABLE 
AS  TO  THE  OUTCOMES  OF  THE  CONTRACTS. 

Do  contract  personnel  place  too  great  an  emphasis  on  contract  type? 
Does  the  contract  type  make  any  difference?  And  if  yes  how  much?  There 
would  be  few  of  us  to  assert  that  the  contractor's  behavior  is  the  same 
for  a  fixed  price  as  for  a  CPFF.  But  how  much  difference  is  there?  These 
kinds  of  questions  are  the  focus  of  this  hypothesis.  It  is  assumed  that 
the  contract  type  is  not  the  dominant  variable  in  the  behavioral  process. 
Other  factors  such  as  currant  capacity  mean  more  than  the  contract  type. 

The  research  data  is  most  revealing.  For  the  most  part  the  literature, 
the  NCMA  questionnaires,  the  pilot  studies  and  interviews  and  workshops 
offered  consistent  conclusions.  Each  is  separately  addressed  below, 

THE  LITERATURE 

If  the  contract  type  is  not  the  determining  variable  in  contractor 
behavior,  then  what  is?  Since  it  is  not  reasonable  to  assert  that  the 
contract  has  no  impact  on  behavior,  then  what  is  its  effect?  There  is 
a  wealth  of  research  on  contractor  motivation  but  very  little  that  focuses 
on  the  specific  impact  of  a  particular  type  of  contract.  Outputs  are 
measured  and  compared  but  the  particular  behaviors  that  led  to  the  outputs 
are  hidden  under  the  organizational  umbrella.  Much  of  the  existing  research 
cannot  answer  these  questions.  But  some  light  is  shed.  A  sample  of  the 
findings  are  condensed  below. 

An  interesting  perspective  can  be  gleaned  from  the  Congressional 
Hearings  held  by  Karl  Vinson.  Vinson  led  the  fight  against  incentives  in 
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the  Idte  Fifties  ianci  early  Sixties.  A  *59  hearinu  revealed  that  althoeyh 
profits  were  modest  the  return  on  net  worth  for  aerospace  contractors 
averaytd  an  astonishing  71.3  percent  (13)^.  In  Dece/iiber  of  1963,  at  an 
American  Management  Association  meeting  in  New  York  city.  Cordon  Author, 
then  head  of  pricing  for  the  Air  Force,  cited  several  factors  that  h^d  an 
imp.ict  on  corporate  behavior.  He  included  follow-on  production,  current 
capacity,  reputation  and  the  need  for  technical  excellence  (19).  The 
original  NASA  CPAF  Guide  also  discussed  extra-contractual  factors  that 
affected  outcomes  (26) .  These  were  similar  to  those  listed  in  the  DOD 
Incentive  Contracting  Guide  of  1968  (27).  Included  as  factors  were  growth, 
prestige,  follow-on  business,  and  capacity  utilization. 

Egan  in  his  dissertation  at  Berkeley  provided  some  insight  on  the 
issue.  He  noted  that  the  real  products  of  the  aerospace  companies  are 
scientific  skill  and  know-how.  Follow-on  business  is  dependent  on 
tecluiical  accomplislunent .  The  size  of  the  firms  and  the  intensity  of  the 
research  effort  are  important  behavioral  considerations.  These  companies 
tend  to  achieve  technical  goals  in  spite  of  the  contract  form  (39).  Redden 
cited  some  similar  concerns.  Contractors  can  have  a  significant  disutility 
for  savings.  They  are  motivated  to  incur  costs  to  invest  in  facilities, 
to  cover  overhead  from  other  projects,  and  to  imp.rove  the  products  in 
order  to  be  more  competitive  for  follow-on  business.  They  prefer  a  contract 
type  that  would  permit  cost  flexibility.  (52)  Similarly  Booz -Allan,  in 
their  comments  on  the  effectiveness  of  incentives,  concluded  that  extra- 
contractual  factors  play  a  major  role  in  determining  ccmtractor  behavior. 
Deavers  and  McCall  of  Rand  also  studied  the  importance  of  the  contract  in 
shaping  behavior.  They  found  that  there  was  not  a  significant  relationship 


(1)  This  number  is  the  page  in  Volume  III  where  the  article  synopsis  appears 


1-3 


between  contractor  behavior  and  the  shares  of  the  incentive  contracts  in 
the  62-63  period.  This  contrasted  with  the  results  of  the  59-62  period. 
What  had  changed?  The  contract  type  did  not.  There  must  have  been  other 
factors  at  play  outside  the  contract.  (58)  Professor  Hill  of  Syracuse 
University  agreed.  He  spoke  out  against  the  single  profit  goal  mentality. 
He  stated:  "Contractors  have  many  goals.  The  motivational  mix  changes  from 
project  to  project.  Extra-contractual  factors  are  imfxsrtant  considerations 
in  the  determination  of  contractor  behavior."  Ii»  Hill's  opinion  these 
factors  included  at  least  public  image,  organizational  prestige,  commercial 
spinoff,  and  improved  market  position.  Contractors  attempted  to  insure 
their  profits  at  the  negotiation  table.  He  also  concluded  that  the  size 
of  the  contract  was  far  more  important  than  type  in  the  determination  of 
contractor  behavior.  (61) 

Troy  Jones,  then  a  Colonel  in  the  Air  Force,  did  a  comprehensive 
analysis  of  the  effectiveness  of  incentives.  Many  of  his  findings  are 
reported  in  the  various  portions  of  this  study.  As  to  the  inipact  of 
contract  types  on  contract  behavior  he  stated,  "The  level  of  technical 
uncertainty  within  a  program  continues  to  play  a  much  stronger  role  in 
cost  outcomes  than  the  contract  type  under  which  the  program  is  conducted." 
And  again,  as  noted  by  previous  researchers,  extra-contractual  factor.s 
played  a  larger  part  in  determining  contractor  behavior  than  the  contract 
type.  (70)  An  l/ll  study  into  the  foundations  of  incentive  theory  rang 
the  same  bell.  Extra-contractual  factors  dominated  and  directed  behavior. 
Contractor  motivations  included;  company  growth,  share  of  market,  public 
image,  carry  over  benefits,  follow-on  business,  technical  competence,  and 
executives.  Since  ROI,  cash  flow,  and  market  share  were  utilized  to 
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Pleasure  manugement  acliievoiT.oiit  ,  these  were  iipfiur tar;t  in  cletermining 
corporate  behavior.  (74) 

I.  N.  Fisher  ot  Rand  studied  incentives  at  lengtli  and  published 
several  studies  cited  in  the  phase  one  report  and  bibliography.  A  common 
theme  was  that  the  same  contractors  are  always  unJerrunning  and  others 
always  overrunning,  therefore  contractor  behavior  was  not  a  function  of 
the  contract  type.  (7b)  Parker,  in  an  Air  Force  Institute  of  Technology 
thesis,  although  not  cominenting  directly,  noted  tli.it  contracts  with  high 
share  rates  tended  to  overrun.  Also  he  found  little  correlation  between 
shares  and  per  lorniarue  accoinpl  isliments .  Reading  between  the  lines  his 
conclusions  tend  to  reinforce  those  noted  above.  (82)  Trimlile  took  another 
t.ick  but  concluded  similarly.  lie  found  that  incentive  contracts  did  not 
result  ill  increased  utilization  of  labvDr  and  capital  by  defense  contractors. 
On  the  surface  it  appeared  that  the  goals  of  the  contract  were  ignored.  (84) 
Why?  Perhaps  because  tln-re  were  other  more  attractive  clm-ices  open  to  the 
contractor  that  matc)ied  his  hidden  motivational  agenda. 

M.W.  Dixon  (Sy)  ,  in  a  Navel  Postgraduate  study  found  no  empirical 
evidence  tl.at  the  sfiaring  ratio  has  any  impact  on  contract  performance 
outcomes.  Cost  savings  advantages  appeared  to  be  fallacious.  Hill  and  Shep¬ 
ard  also  of  the  Naval  Postgraduate  School  were  even  more  blatant  in  their 
remarks.  Their  conclusions  were:  1.  Incentives  are  not  passed  down  within 
the  organization,  2.  Motivational  progreims  do  not  vary  much  fro.ii  company 
to  coiiiiiany,  and,  3.  Administratively  all  contracts  are  alike  in  the  eyes 
of  the  contractor.  .Needless  to  state,  Hill  and  Foster  did  not  give  much 
weight  to  the  idea  that  the  contract  type  plays  a  major  role  in  determining 
general  corporate  behavior.  (90) 
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Althc)u<]>i  much  of  the  research  supixirts  the  hyj>cjthesis,  there  were 
exceptions.  Kor  example,  Lt.  Col.  Alvin  I'erhman  (78)  in  a  study  from  the 
Air  Force  University  concluded  that  the  use  of  incentives  and  the  shift 
away  from  CPFF  contracts  saved  billions  t>f  dollars.  Major  Julius  Jones  (79) 
ir.  a  masters  thesis  at  the  Air  Force  Institute  of  Technology  concluded  that 
incentives  had* attained  their  intended  purpose  and  that  for  the  roost  part 
profit  was  the  )cey  motivator  of  industry.  He  noted  however  that  other 
factors  also  played  a  role.  These  included  firm  perpetuation,  sales 
maximization  and  other  socio-economic  factors.  Dennis  E.  Mundhenlt  also 
concluded  positively.  In  reviewing  the  C-5A,  the  A-10  ard  the  F-15  he 
found  that  the  success  of  the  programs  derived  from  fitting  the  method  to 
the  piogram  instead  of  the  other  way  around.  The  C-5A  failed  due  to  the 
program  being  fitted  to  the  method.  The  F-15  succeeded  due  to  the  tailoring 
of  tlie  method  to  the  program.  The  message  was  that  incentives  can  be 
used  to  substantially  direct  contractor  motivations  if  they  are  used 
appropriately.  (91)  James  Evans  of  the  Defense  Systems  Management  School 
struc)(  a  similar  note.  (93)  Could  the  lack  of  goal  congruence  be  due  to 
the  forcing  on  the  contractor  a  particular  contract  type  instead  of 
tailoriiig  one  to  its  situation? 

Ojipenda)!!,  a  Commander  in  the  OSN,  w)tile  a  student  in  tlie  Defense 
V.’eapons  Management  College,  produced  an  interesting  piece  of  research  on 
contractor  motivation  that  ueserves  special  attention,  lie  summarized  the 
studies  ot  Fox,  Hunt,  Fisher,  Hill  and  Shepard,  Cirono,  LMl,  Runliel  and 
Schmidt,  and  Dixon.  He  concluded  that  incentives  did  not  work.  The  main 
motivator  was  not  profit.  And  the  contract  was  not  the  major  variable  in 
contractor  behavior.  He  developed  a  hie.-archy  of  motivators  similar  in 
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coiicoja  to  that  ot  Masiow.  Ilis  list  included  survival,  profit,  growth, 
market  share  and  prestige.  These  varied  over  the  stages  of  growth  of 
the  company.  (116) 

Or.  Raymond  Hunt's  research  of  the  University  of  Buffalo  deserves 
particular  note.  Rather  than  try  to  summarize  the  various  papers  only 
a  few  comments  will  be  made  germane  to  the  current  inquiry.  Hunt,  Rubin 
and  Perry  (117)  found  that  over  two-thirds  of  the  companies  made  no 
adjustment  to  achieve  maximum  gain.  There  was  little  or  no  awareness  of 
incentives  presumed  below  first  line  supervision.  Also,  incentives  do  not 
generally  affect  resource  allocation.  And  in  Hunt,  Near  and  Rubin  (119),  a 
picLuie  is  presented  of  a  disjointed  life  witliin  the  organization.  The 
goals  of  the  organization  were  only  weakly  related  to  conceptions  about 
what  factors  influenced  project  performance.  Hunt  concluded  in  his  various 
papers  that  factors  other  than  profit  and  the  contract  type  drove  the 
contractor's  decision  process. 

Moore  and  Cozzolino  of  the  Wharton  School,  in  studying  incentives  from 
the  perspective  of  ris)<  assumption  found  that  the  traditional  incentives 
were  ineffective.  The  problem  as  they  saw  it  was  that  the  level  of 
perceived  risk  was  such  that  contractors  acted  to  reduce  risk  and  not  to 
maximize  profits.  In  their  paper  they  quoted  the  Scherer  study  of  *64 
that  contractors  were  not  motivated  under  incentives  to  maximize  fees. 

The  drivers  of  the  decisions,  in  their  opinion,  appeared  to  be  the  user 
costs  function  (need  for  new  technology  to  win  future  contracts),  taxes, 
and  the  uncontrollable  cost  components.  (139) 

McKean  introduced  scjme  interesting  ideas  on  w(iy  the  government  and 


/ 
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contractots  mi<jla  tavoi  the  CI’FF  contract.  The  major  reason  was  that 

with  the  cri'F  contract  a  wide  range  of  behavior  can  be  represented 

dcfcnsibly.  In  this  fashion  contractors  can  make  investments  to  enhance 

future  reputation,  the  government  can  make  overruns  defensible  to  the 

Congress.  Since  uncertainty  was  the  major  factor  in  determining  behavior 

it  should  be  recognized  and  contracted  for  accordingly.  In  short,  uncertainty 

freed  the  government  and  the  contractor  from  efficieiicy  reviews.  This  was 

appropriate,  he  thought,  since  the  Department  of  Defense  was  engaged  in  the 

defense  of  the  nation  and  not  specifically  in  saving  the  taxpayer  money. 

He  suggested  that  the  contract  document  should  be  an  enabling  document. 

McKean  asserted  that  uncertainty  forces  the  contractor  to  be  risk  averse.  (144) 

Oliver  Williams  in  an  early  Rand  study  concluded ■ that  the  contractors' 

range  of  adaptive  responses  rendered  direct  control  (through  contractor 

financial  and  technical  operations)  and  indirect  control  (through  the 

< 

contract  type)  ineffective.  (145)  Williams  and  Carr,  in  their  '81  Darcom 
study  of  contractor  motivation,  noted:  "It  should  be  understood  that  the 
contract,  in  many  instances,  is  not  influencing  performance  to  any  great 
extent;  contractor  behavior  is  far  more  influenced  by  the  contractor's 
other  concerns."  The  study,  which  was  a  joint  effort  of  the  NSIA  and  the 
Army  Research  Office  at  Fort  Lee,  found  that  the  particular  motivations 
varied  by  size  of  the  firm,  product  category,  ownership  and  industry  group. 

Both  positive  incentives  and  dis-incentives  were  considered.  Much  of  the 
work  was  similar  to  that  of  Hunt.  Industry  felt  the  four  strongest  incentives 
were  a  fair  and  equitable  contract,  a  guarantee  of  future  business,  program 
continuity,  and  a  fair  contract.  Profit,  cash  flow  and  long  term  funded 
contracts  were  next  in  importance. 


In  assessing  th*.-  literature  what  can  be  coiirludedl'  For  one,  it  is 
overwlii'ltninqly  in  supjjort  of  the  premise  tliat  multiple  ini  luences  drive 
the  contractor.  Depending  on  the  time  frame  {short  run,  long  run},  the 
nature  of  the  company,  the  nature  of  its  products,  the  size  of  the  contracts, 
the  general  health  of  the  company  and  the  general  economic  climate,  its 
goals  will  vary.  The  particular  goals  most  mentioned  were  survival,  prestige, 
technical  competence,  follow-on  business,  sales  maximization,  share  of  the 
market  and  long  run  adequate  profits.  Further,  all  contracts  are  the  same 
administratively  in  the  eyes  of  the  contractor  (this  excludesj CPAF) J  incentives 
are  not  passed  down  internally  in  the  organization  (this  is  a!  separate 

hypothesis  and  is  covered  in  detail  later) .  Performance  goals  seemed  to 

i 

be  independent  of  tlie  contract  type.  The  contract  type  itself  does  not 

i 

appear  to  have  a  dominant  affect  on  contractor  behavior.  The  larger  the 
number  ol  contracts  tliat  a  cumiiany  had  tile  gieatur  tJiu  vaiidiLy  of  ttie 
observation. 

THE  NCMA  QUESTIONttf.IRES 

i 

Questions  eleven,  twelve  and  nineteen  from  Part  1  of  the  questionnaire 
and  question  one  in  the  final  portion  were  designed  to  test  this  query. 

Each  is  sutiunarized  below. 

QUESTION  ELEVEN:  THE  MANNER  IN  WHICH  A  CONTRACTOR  MANAGES  ITS  PROGRAM  IS 
AFFECTED  BV  CONTRACT  TYPE. 

The  responses  were  highly  reflective  of  a  strong  corrc'lation  between 
the  contract  type  and  how  a  company  manages  a  program.  Fifty-six  percent 
felt  strongly,  39  percent  felt  moderately,  two  percent  minimally  and  the 
remainder,  about  one  percent,  not  at  all.  Tliis,  in  light  of  tlie  literature. 
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was  suJ.pr  isiny .  Perhaps  the  failure  of  the  question  to  exclude  CPAF  or 
to  be  more  specific  on  what  was  meant  by  management  biased  the  results. 

At  any  rate,  from  this  question  alone,  one  would  be  forced  to  surmise  that 
industry's  management  attention  and  style  might  vary  by  contract  type, 
before  drawing  any  firm  conclusion,  let’s  look  at  question  twelve  that 
asks  the  same  thing  in  a  little  different  fasliion. 

g’JbbTION  TWbbVE:  CONTRACT  TYPE  HAS  WliAT  EPFbCT  ON  CONTKACT  BEHAVIOR? 

(A  MAJOk  brriiCT,  A  MODFRATE  EFFECT,  NO  EFFECT)  . 

Aigain  the  data  is  the  same.  Fifty  percent  said  a  major  effect,  forty- 
six  percent  said  a  moderate  effect  and  four  percent  said  no  effect.  It 
would  bo  interesting  to  correlate  this  to  contract  type  to  assess  if  the 
type  of  contracts  handled  influenced  the  perceptions.  It  would  be  one  thing 
to  have  had  only  a  fixed  price  experience  and  another  to  have  had  experience 
with  a  wide  range  of  contract  types. 

both  questions  eleven  and  twelve  could  also  be  stated  that  about 
titty  pel  cent  felt  strongly  that  the  contract  type  had  a  significant  impact 
on  cui.tractor  behavior  and  fifty  percent  thought  that  it  had  a  moderate  or 
no  inipact .  Again  the  question  must  be  raised  as  to  the  expectation  set 
of  the  respondent.  What  did  he  or  she  perceive  the  question  to  be  about? 

Wliy  does  tlie  literature  conclude  that  the  contract  type  is  not  a  determinant 
variable  in  contractor  oehavior  and  questions  eleven  and  twelve  seem  tt 
conclude  that  it  is  in  fact  an  important  determinant  in  how  a  contractor 
manages  a  contract?  This  is  explored  more  in  question  nineteen. 
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gUt:STION  NINETEEiJ:  DOES  CONTRACT  TYPE’  HAVt:  ANV  COKkKLATION  TO  CONTKACTOK 
PKK KURMANCE?  (YES,  NO,  SOMETIMES) . 

'i'lic  les^xjuseb  loi  question  nineteen  are  not  as  clearly  in  support  of 
the  contract  type  influencing  manageJnent  behavior.  Forty— eight  percent  said 
yes,  seven  percent  said  no,  and  the  balance,  forty- five  percent  said  sometimes. 

A  pertinent  fact  to  ascertain  would  be  to  determine  the  circumstances  under 
which  it  docs  make  a  difference.  When  the  question  was  asked  a  little 
differently  in  the  final  listing  of  hypothesis  (using  a  scale  from  one  to  nine), 
the  responses  were  quite  different. 

gUllETlON  ONE  FROM  THE  FINAL  LIST  OF  ilYPOTHESIS:  till:  CONTRACT  TYl'E  IS  NOT 
THE  DETERMINING  VARIABLE  AS  TO  THE  OUTCOMES  OF  CONTRACTS.  Note  the  difference 
in  the  question  from  eleven,  twelve,  or  nineteen.  Those  questions  inquired 
as  to  whether  management  varies  its  supervision  by  contract  type  and/or 
wliether  contract  type  has  an  impact  on  contractor  management  behavior. 

This  question  asks  directly  whether  the  contract  type  is  the  determining 
variable  in  contract  outcomes.  Seventy- two  percent  of  the  respondents 
checked  a  five  or  less  where  zero  is  strongly  agree  and  nine  strongly 
disagree.  Forty-five  percent  were  three  or  less.  Conversely  twenty-four 
percent  were  seven  oz  higher.  Thus,  tlie  data  supports  the  contention 
tliar  tlif  contract  type  is  not  the  determining  variable. 

From  the  above  it  appears  that  the  contract  ty{)e  has  ari  influerice  on 
contra^'tor  behavior.  This  is  really  what  one  would  expect.  Certainly  a 
CPFF  contract  must  be  differently  hamlled  than  a  fixed  price.  But  also  it 
is  apparent  from  both  the  literature  and  the  (juestioniiaire  that  the  contract 
type  is  not  the  determining  variable  in  contzactoz  beh.ivior.  It  is  not  the 
only,  nor  the  most  important  input  to  the  decision  process.  A  lot  probably 
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has  to  do  with  whether  the  motivators  established  in  the  contract  are 
consistent  with  the  motivational  (often  unexpressed)  ayenda  of  the 
contractor . 


THE  PILOT  STUDY  DATA 


The  Phase  Two  technical  report,  which  observed  contractor  behavior 
through  pilot  studies  of  individual  companies,  addressed  this  query..  The 
conclusions  reached  for  the  companies  involved  were  that  the  contract  type 
was  not  the  determining  variable.  The  contract  type  established  the  upper 
levels  of  expenditures  and  defined  the  goals  through  the  specifications, 
program  requirements,  and  schedules.  Bnt  these  are  or  can  be  the ‘same 
regardless  of  the  incentive.  But  the  contract  type  did  not  have  the 
detennininy  influence  on  corporate  goals  and  motivations  which  were  determined 
primarily  by  factors  outside  the  particular  contract. 

The  companies  studied  varied  in  size,  product  lines,  and  particular 
contract  mixes.  But  even  for  the  compa.'iy  where  a  single  contract  represented 
over  eighty  percent  of  the  sales  the  contract  type  did  not  appear  to  be  an 
important  factor  in  the  key  company  decisions.  Of  course  all  decisions 
impact  eventually  on  costs  and  profits  and  to  that  extent  the  contract 
type  defines  upper  limits  and  profits.  But  the  majority  of  the  company 
administrative  personnel  did  not  know  even  the  kind  of  contract.  And  if 
they  had  known,  they  would  nut  have  understood  the  significance  of  the 
contract  type.  This  was  as  true  for  the  engineering  staff  as  for  the 
director  of  manufacturing.  As  for  the  workers  on  the  assembly  line,  they 
were  not  informed  at  all.  A  factor  that  contributed  to  this  was  the  highly 
specialized  nature  of  the  government  contract  world.  Those  in  the  companies 
who  dealt  with  contracts  and  the  government  procurement  process  wore 
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I  cio.jnizt-d  bpL'Ci.iJ  1  si .  ‘riiL-y  Wfi  c  to  us  thu  i-xpiils.  They  haridlfd 

the  contract  details.  Nobody  else  had  the  baukiji ound .  And  the  expeils 
were  not  in  a  hurry  to  let  go  ot  their  expertise.  Their  fjower  base  was 
their  special  knowledge.  And  they  protected  it  by  maintaining  the  aura 
of  complexity  and  confusion.  This  contributed  to  the  problem. 

The  larger  corporations  revealed  a  somewhat  different  pattern  but 
ihi  effect  was  the  same.  For  most  of  the  contracts,  only  a  relatively 
small  cadre  of  personnel  had  any  knowledge  of  the  contract.  Most  of  the 
corporate  personnel  were  not  familiar  with  the  contract  type.  This  was 
particularly  evident  when  the  contract  size  was  relatively  small  compared 
to  the-  total  sales.  The  purpose  seemed  to  be  to  get  as  much  protection 
as  possible  at  the  negotiation  tabic  to  minimize  risk.  Once  the  contract 
was  in-house,  the  particular  aspects  of  the  contract  tended  to  be  lost  in 
the  general  bureaucracy  of  the  organization.  The  particular  organizational 
behavior  was  that  w.'iich  represented  the  normal  business  iutterns  Of  the 
particular  company.  Budgets  were  established  of  course.  These  reflected 
the  contract's  pricing  provisions  and  technical  goals.  But  aside  from 
these  general  and  regular  activities  that  would  take  place  in  any  company, 
the  details  of  the  incentive  contract  did  not  filter  down  the  organizational 
structure  to  the  rank  and  file.  It  did  not  even  get  to  the  middle  management. 
One  would  definitely  conclude  from  the  pilot  studies  that  the  contract 
tyi*e  Was  not  the  determinant  variable  of  contractor  behavior. 

INTbRVIL'WS  AND  WOHKCillOl  b 

As  noted  earlier,  workshops  with  industry  representatives  and  with 
members  of  NCMA  chapters  were  conducted  over  a  two  year  jHjriod.  In  addition, 
interviews  were  conducted  with  experts  from  industry,  government  and  a 
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variety  of  think  tanks.  One  of  the  issues  discussed  was  that  of  the 
contract  type  and  its  relationship  to  overall  corporate  behavior.  As 
with  any  issue  there  was  a  diversity  of  points  of  view.  Some  of  the 
comments  are  summarized  below. 

It  made  a  lot  of  difference  who  one  spoke  to.  The  NCMA  members  that 
worked  in  the  contract  area  tended  to  place  a  greater  importance  on  the 

contract  type  than  those  who  worked  in  other  areas  of  the  corporation. 

It  was  sometimes  misinterpreted  to  mean  that  the  contract  type  had  no 
influence  on  the  company's  s^ubsequent  behavior  in  the  discharge  of  the 
contract.  That  was  not  and  i!s  not  the  intended  interpretation.  One 

suspects  that  companies  do  bdhave  differently  with  crFF  contracts  than 

i 

they  do  with  fixed  price  contjracts.  But  the  contract  is  not  a  determining 

I 

variable.  The  major  determinants  tend  to  be  extra-contractual;  That  is 

i 

they  usually  are  concerned  wijth  something  outside  the  contract. 

j 

When  engineers,  accountaints,  or  financial  managers  were  asked  this 
question  there  was  a  common  tjeaction.  Usually  those  asked  did  not  even 
know  the  full  ramifications  df  the  question  since  they  did  not  understand 
Che  very  basics  of  contract  types  let  alone  the  rather  complicated 
incentives.  If  the  query  was  addressed  to  the  CEO,  the  response  was  always  that 
the  particular  contract  did  not  alter  the  way  he  ran  his  business.  He  had  overall 
goals;  these  did  not  shift  by  contract  although  the  particular  product 
areas  might  have  different  roles  to  play  in  the  accomplishment  of  the 
goals.  If  the  contract  was  large  enough  he  stayed  on  top  of  it. 

The  organization  of  the  company  affected  the  response.  Companies 
that  had  some  type  of  organization  matrix,  had  a  clearer  idea  of  the  contract 
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tyf't:  and  its  siynif  icaticf,  at  th&  prot^jram  manager  level.  The  program 
iii.iiiager  usually  iniei  laced  with  a  similar  government  counterpart.  He 
ollei.  played  a  major  role  in  the  negotiation  ol  the  contract.  Therefort- 
he  Was  familiar  with  the  contract  type  and  the  ramif ications.  But  the 
people  in  the  functional  areas  through  which  he  worked  to  get  the  job  done 
were  not.  If  there  were  several  or  more  major  programs  with  program 
managers,  the  confusion  was  often  quite  obvious  to  an  outsider.  When  one 
contemplates  the  large  number  of  contracts  that  a  single  large  firm  might 
have  at  any  given  moment,  the  importance  of  any  single  contract  having  a 
significant  impact  on  the  firm's  behavior  becomes  suspect. 

SUWjgRY  STATEMENT  O.N  HYPOTHESIS  ONE:  THE  CONTRACT  TYPE  IS  NOT  THE 
DETERMINANT  VARIABLE  IN  THE  CONTRACTORS*  DECISION  PROCESS. 

If  this  research  were  to  be  done  over,  this  question  would  probably 
have  been  worded  differently  on  the  questionnaires.  In  the  interviews 
and  the  workshops,  the  ability  to  explore  meanings  provided  for  a  clearer 
understanding  of  the  thrust  of  the  query.  But  on  the  questionnaire,  it 
looks  like  ther.e  might  have  been  some  confusion  as  to  the  precise  meaning 
of  the  words.  - 

In  the  workshops  several  people  took  issue  with  the  idea  that  the 
contract  type  had  no  impact  bn  a  cooipany  or  that  the  contract  tyf>e  did 
not  make  any  difference.  That  of  course,  as  most  observers  would  agree, 
would  be  absurd.  No  one  is  going  to  subscribe  to  the  assertion  that  a 
CPFF  contract  and  a  fixed  price  contract  encourages  identical  corporate 
behavior.  That  was  not  the  intent  of  the  hypothesis.  The  intent  was  to 
ascertain  how  important  the  contract  type  is  in  detonrdning  overall 


\ 


1-15 


corjxjrate  behavior.  For  example,  how  does  contract  type  effect  investment 
in  facilities?  To  what  extent  does  it  have  an  impact  on  the  formation  of 
company  goals?  There  is  no  argument  that  the  contract  type  affects  behavior 
The  question  is  to  what  extent  does  it  affect  behavior,  and  how  much 
influence  does  it  have? 

The  questionnaires,  the  pilot  studies,  the  workshops  and  the  interviews 
suggest  the  following: 

1.  There  can  be  a  strong  correlation  between  the  contract  type  and  how  a 
company  manages  a  program  (question  eleven  on  the  questionnaire) . 

2.  The  contract  type  can  have  a  major  or  at  least  evoderate  effect  on 
corporate  behavior  (question  twelve  from  the  questionnaire) . 

3.  About  half  the  time  there  is  a  strong  correlation  between  the  contract 
type  and  contractor  performance  (question  nineteen) . 

4.  The  contract  type  is  not,  however,  the  determining  variable  in 
contractor  behavior  (question  one,  part  1).  A  large  proportion  of  the 
respondents  indicated  that  the  contract  type  was  not  the  determining 
variable  in  explaining  company  behavior. 

5.  The  contract  type  defined  the  parameters  within  which  the  contractor 
was  to  deliver  the  goods  or  provide  the  services  called  for  by  the 
contract.  Xt  established  the  upper  limits  of  expenditures  (not 
necessarily  the  target  cost)  and  defined  the  goals  through  the 
specifications,  program  requirements  and  schedules.  In  a  sense,  the 
contract  established  a  solution  space  for  the  performance  of  its 
contractual  obligations. 
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6.  As  noted  in  Che  paragraphs  on  the  questionnaire  responses,  the  deter- 
aining  variables  are  more  likely  to  be  associated  with  the  particular 
goals  of  the  company.  These  would  include  such  considerations  as 
risk  avoidance,  survival,  and  adequate  profit,  follow-on  contracts, 
technical  supremacy  and  market  share, 

7.  Certain  contracts  might  be  more  appropriate  for  particular  goal 
accomplishment.  To  fully  appreciate  the  impact  a  specific  contract 
type  might  have  on  company  behavior,  one  would  need  to  know  the 
motivational  agenda  of  the  firm  and  the  firm's  managers. 

8.  Contract  types,  which  impose  goals  that  would  be  inconsistent  with 
those  already  established  by  the  company,  would  in  most  cases  be 
ignored  or  abrogated  in  some  fashion. 

What  are  the  implications  of  the  above?  It  is  this,  one  cannot 
assume  that  a  firm's  behavior  can  be  significantly  modified  through  a 
contractual  arrangement.  To  be  effective,  a  contract  must  be  adapted  to 
the  particular  situation  of  each  company.  Also  it  can  be  assumed  that 
a  company  will  not  substantially  modify  its  existing  management  style 
for  a  particular  contract  in  the  short  run. 
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HVl'OTHKSIS  TWO 


MUST  INCENTIVE  CONTHACTS  END  UP  NEAR  TAKGET 


Many  of  the  fundamental  issues,  relating  to  whether  incentive  contracts 
work  are  keyed  to  this  hypothesis.  A  general  assumption  is  that  if  the 
liiuil  costs  are  close  to  the  negotiated  target,  then  the  incentive  contract 
was  effective.  But  can  we  be  so  smug  in  this  conclu.sion?  Probably  not. 

For  example,  there  is  evidence  to  suggest  that  when  the  DOU  shifted  in 
the  early  Sixties  from  CPFF  contracts  to  incentives  that  target  costs 
all  increased.  Maybe  the  contracts  ended  up  near  target  because  the 
targets  had  been  inflated!  Or  are  the  contractors  shifting  costs  among 
the  contract  mix  to  make  a  particular  contract  end  up  near  target?  Or 
perhaps  the  contractors  were  getting  healthy  through  changes  of  one  kind 
or  another.  Maybe  ending  up  at  a  predetermined  total  is  merely  evidence 
that  enough  flexibility  exists  to  make  the  numbers  work. 

In  any  discussion  on  efficiency  of  incentives  it  is  well  to  bear 
in  mind  the  original  intentions  as  defined  in  the  late  Fifties  and  as 
implemented  in  the  Sixties. 

The  single,  most  visible  stimulants  to  reform  were  thW  overruns 
dramatized  by  the  Vinson  Committee  Hearings  and  the  renewed  publicity 


which  the  subject  received  by  the  press  and  by  academia.  (21.5)  For 
example,  Scherer  and  Peck,  in  a  study  of  thirteen  systems  procurements 


re{x3rted  massive  overruns.  Much  of  the  blame  fell  on  the  cost  plus  a 
fixed  fee  contract.  But  there  were  other  stimuli.  To  quote  from  a 
research  paper  of  that  time  period  the  major  factors  seemed  to  be: 
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1.  Evidence  that  there  had  been  greatly  inaccurate  ei^timetes  of 
cdut;;  and  schedules  under  CPFE  contracts, 

2.  The  belief  that  under  the  incentive  the  contractor  would  ee 
motivated  to  improve  on  these  cost  and  schedule  problems, 

3.  The  assumption  that  the  government  would  improve  its  own  estimates 
of  costs  and  schedules, 

4.  The  belief  that  the  budgetary  system  would  operate  more  effectively, 

5.  The  assumption  that  the  pricing  of  change  orders  would  be  more 
realiscic, 

t.  Tne  belief  tliat  contractor  efficiency  w-ould  bo  improved, 

7.  A  disillusionment  that  accurate  costing  and  timely  deliveries 
could  not  be  obtained  through  certain  legal  remedies  such  as  liquidated 
damages, 

ti.  A  long  st.iiv.liiK)  feeling  that  Die  goveinmenl  had  in-jicled  itself 
too  far  into  contractor  surveillance  and  that  the  ihceiitive  contract 
would  result  in  less  surveillance, 

9.  A  desire  to  motivate  contractors  to  improve  the  quality  of 
performance,  and 

10.  A  general  dissatisfaction  with  the  CPEE  contract.  (22) 

The  hypothesis  that  incentive  contracts  tend  to  end  up  ricar  target 
needs  to  be  evaluated  within  these  general  factors. 

THE  LITEKATUKE 

As  noted  above,  this  question  has  several  subtleties:  Do  contractors 
end  up  near  target?  If  so,  why?  I.s  it  because  the  taig.  f.  are  irdlaled.^ 

Is  it  because  the  contractor:;  tiirongh  ch.infjirs  or  tgiare':;  or  the  like  rnariage 
to  mok.e*  the  numbers  come  out  at  some  priidetermi ned  total?  Does  he  manipulate 
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costs  among  contracts?  Is  the  Department  of  Defense  able  to  accurately 
estimate  “should  costs”?  The  purpose  of  this  hypothesis  is  to  first 
establish  whether  incentive  contracts  do  in  fact  tend  to  end  up  within 
the  cost  envelope  of  the  contract.  The  reasons  why  are  then  explored 
in  the  following  hypotheses. 

Studies  have  been  conducted  both  by  the  government  and  by  private 
groups.  The  subject  has  been  a  favorite  topic  for  graduate  students  at 
the  masters  and . doctoral  level.  The  various  think  tanks  have  also 
contributed.  LMI  and  Kand  particularly  have  be^n  interested  in  this  issue. 
I'ho  many  papers,  articles  and  books  covers  the  time  span  since  the  Sixties. 
A  review  of  the  literature  provides  some  interesting  perspectives.  The 
methodology  was  usually  statistical  in  nature.  There  are  also  some  based 
on  <1  range  of  theoretical  models.  The  researcher  typically  selected  a 
tiitie  frame  and  a  group  of  contracts  and  compared  intended  outcomes  with 
actuals.  Much  ui  the  data  is  suspect.  The  major  studies  are  summarized 
below. 

Bradley  and  McCuistion,  in  a  '65  study  of  NASA  contracts,  found  that 
a  coi.-.pany's  ability  to  control  costs  is  limited.  There  are  too  many 
coit  urcertainties.  Therefore,  the  contractors  set  targets  as  high  as 
possible.  They  found  that  there  was  little  chance  of  negotiating  fee 
arrangements  that  would  truly  motivate  the  contractor  to  reduce  costs, 
the  most  likely  outcome  would  be  a  cost  over  target.  The  exact  amount 
of  overrui'’.  depended  on  the  penalty.  (54) 

'ihc  NASA  siKjficored  Uooz  -Allen  Study  of  *66  listed  several  advantages 
anr  di  .->a<h  antages .  Tlic  benefits  were  an  impn)vcd  program  definition, 
bel'.ci  coi^nunication  among  the  parties,  better  discipline  on  changes. 
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urid  a  more  systematic  monitorinq  and  evaluation  process.  On  tlie  negative 
side  tile  effectiveness  ol  the  schedule  and  performance  elements  txire  no 
relationship  to  the  dollar  value  of  tlie  incentives.  And  the  effectiveness 
ol  the  cost  provision  varied  with  the  neqotiated  slope.  They  found  that 
n.a]or  overruns  were  usually  traceable  to  subcontracts.  Cost  incentives 
seemed  better  than  CPFF.  (56) 

111  1966,  Deavers  and  McCall  of  Rand  analyzed  252  late  Fifties  and 
early  Sixties  contracts.  For  the  time  period  *62  to  *63  there  was  no 
statistical  evidence  that  high  shares  were  more  efficient  or  more  risky. 

The  differences  between  estimated  and  actual  costs  did  not  vary  with  the 
share  rate.  However  they  obtained  different  results  for  the  period  ftoai 
*59  to  *62.  For  that  period  the  differences  between  the  estimated  and 
acutal  costs  became  increasingly  negative  as  the  share  was  increased.  (58) 

John  Cross  al.so  looked  at  the  problem  in  1966.  (59)  Cross  studied 
contracts  in  the  period  from  *53  to  *65.  He  wanted  to  evaluate  the 
alleged  ten  percent  savings  to  be  made  by  shifting  CPFF  to  incentive  contracts. 
He  concluded  that  the  payments  for  risk  bearing  outweighed  the  increased 
efficiency.  He  asserted  that  the  target  costs  were  raised  when  the  per¬ 
ceived  risk  increased.  He  felt  that  short  run  cost  savings  opportunities 
were  too  nebulous.  Contracts  did  not  end  up  near  target  because  of  the 
incentives.  Similar  comments  were  made  by  Professor  Walter  Hill  while  on 
duty  with  the  Navy  in  *66.  (61)  His  study  of  contracts  had  much  to  say  of 
a  broad  nature.  Much  of  the  study  will  be  referenced  elsewhere  particularly 
on  overall  effectiveness.  But  the  spirit  of  his  comments  bear  on  the 
question  at  hand.  Do  incentive  contracts  end  up  near  target?  Without 
answering  directly  he  suggested  that  .if  they  did  it  was  random.  The 
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contract  type  was  not  the  primary  influence.  Incentive  contracts  did 
result  in  improved  program  definition  and  cost  control.  But  the  size 
of  the  contract  and  the  negotiated  fee  have  more  to  do  with  behavior  than 
the  incentive  structure.  Hill  was  one  of  the  few  writers  that  recommended 
going  back  to  more  CPFF  contracts. 

In  1967  Colonel  Troy  Jones  <70) ,  then  of  the  Air  Force  did  a  doctoral 
dissertation  at  Ohio  State  University  on  the  effectiveness,  of  incentives. 
Like  Hill's  work,  the  study  was  broad  and  its  contents  will  be  referred 
to  in  other  parts  of  this  paper  as  appropriate.  But  on  the  question  of 
final  costs,  he  concluded  negatively.  He  stated  that  “there  is  no  corr¬ 
elation  between  cost  outcomes  and  contract  types.  When  adjustments  are 
made  for  changes  and  the  different  purposes  of  the  contract,  there  was 
no  significant  difference  of  cost  outcomes  among  CPFF,  CPIF  or  FPIF 
contracts."  The  technical  level  of  uncertainty  within  a  program  continued 
to  play  a  much  stronger  role  in  cost  outcomes  than  the  contract  type. 

However,  he  did  find  a  correlation  between  shares  and  cost  outcomes.’ 

The  steeper  the  share  the  smaller  the  cost  growth.  Efficiencies,  he  thought, 
might  be  related  to  the  improviFtd  management  disciplines.  In  *68  LMI 
concluded  similarly.  No  correlation  existea  between  cost  sharing  rations 
and  cost  outcomes.  Incentives  had  not  been  effective  in  controlling  cost 
growth.  (70) 

I.  N.  Fisher  of  Rand  wrote  several  papers  on  the  effectiveness  of 
incentives.  His  theme  throughout  his  works  was  the  same.  He  recognized 
th.it  DOU  claimed  fewer  overruns  through  incentives.  Also  underruns 

were  more  common  on  FPI  contracts  than  other  types.  But  the  value  of  the 
underrun  did  not  seem  to  be  related  to  the  size  of  tlie  contract  type  or 
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the  slope.  Since  soine  contractors  consistently  achieved  enderruns,  he 
concluded  that  underruns  cannot  be  attributed  to  the  contract  type  or  the 
incentive.  Also,  there  was  a  possibility  that  the  apparent  better  cost 
performance  was  due  to  inflated  target  costs.  On  the  £jositive  side  he 
conceded  that  incentive  contracts  migljt  have  resulted  in  better  cost 
information,  more  realistic  targets,  and  an  improved  attitude  toward 
costs  when  compared  to  the  CPFF  environment.  (58) 

In  ‘69  Alvin  Fehrman,  then  a  Lt.  Colonel  at  the  Air  War  College  noted 
that  incentives  had  saved  the  DOD  two  billion  dollars  since  1961>  He 
attributed  the  savings  partly  to  a  shift  away  from  CPFF  contracts  and 
partly  to  the  increased  use  of  competitive  procurements.  (78)  Julius 
Jones  and  Russel  Pierre  in  *69  agreed  with  Fehrman.  Incentives  were 
workiiig.  In  their  s.udy  of  industry  motivations  46»  of  responding  firms 
indicated  that  profit  was  the  basic  motivator.  Another  forty-one  percent 
indicated  that  firm  perpetuation  was  the  main  goal.  They  reasoned,  since 
there  was  a  preponderence  of  underruns,  overstated  target  costs  were 
unlikely.  The  significant  amount  of  the  underruns  should  be  attributed 
to  the  incentive  goals.  (79) 

In  1970  Williams,  Cummins,  and  Carter  (80)  disagreed  with  Fehrman  and 
the  Jones-Pierre  studies.  They  concluded  that  incentive  provisions  had 
little  influence  or.  cost  overruns.  But  they  did  find  that  cost  girowth 
and  average  cost  modification  varied  with  contract  tyjje.  The  average 
cost  increased  from  FPI  to  CPIF  to  CPFF.  They  went  so  far  as  to  suggest 
dropping  incentives  or  at  least  de-empJwsizing  them. 

A  study  of  2,663  incentive  contr.icts  tliat  were  completed  from  '63 
to  *70  was  performed  by  John  M.  Parker  in  '71  while  he  was  at  the  Air  Force 
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Institute  of  Technology.  He  came  up  with  some  provocative  findings. 

Firstly,  contrary  to  the  incentive  theory,  he  found  that  contractors  with 
share  rates  greater  than  15%  overran.  It  should  have  been  the  opposite. 

He  also  found  that  significant  differences  existed  in  average  underruns 
and  overruns  for  types  of  contracts  and  types  of  work.  What  was  particularly 
discouraging  was  that  CPIF  contracts  averaged  greater  overruns  than  that  of 
CPFF  or  FPI  contracts.  Research  and  development  contracts,  as  expected, 
averaged  greater  overruns  than  production.  Finally,  overruns  tended  to  be 
associated  with  late  delivery.  (82) 

In  a  similar  vein.  Captain  Jerry  Trimble  in  '71  found  that  contractors 
had  not  increased  the  efficiency  of  their  labor  or  capital  under  incentive 
contracts.  Also  defense  contractors  had  decreased  their  risk  through 
diversification.  (84) 

Raymond  Hunt  of  the  University  of  Buffalo  has  written  extensively  on 
incentive  contracts.  In  a  '71  paper  with  Rubin  and  Perry  he  summarized  his 
attitude  on  the  fasionable  incentives.  Fundamentally,  he  argued  that 
automatic,  complex  and  inflexible  FPI  and  CPIF  contracts  that  assume  a 
single  dominant  motivational  variable  (profit)  cannot  be  effective.  (85) 

J.  E.  Jones,  then  of  the  Army  Command  and  Staff  College  writing  in  '71 
added  another  dimension  to  the  underrun-overrun  problem.  His  research 
suggested  that  different  commodity  groups  have  different  risks.  The 
industries  in  high  risk  categories  had  distribution  patterns  that  under¬ 
ran  the  targets.  The  companies  in  the  low  risk  categories  overran.  (87) 

In  '73  M.  W.  Dixon  studied  naval  fixed  price  incentive  contracts  while 
at  the  Navy  Post  Graduate  School  at  Monterey,  California.  Dixon  found 
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little  uupjjortinq  titot  i:;t  ical  ovidetK-e  to  sup^xirt  the  basic  tenets  of 
incentive  contracts.  His  study  provided  a  wide  range  of  conclusions.  On 
the  target  cost  issue  he  noted  that  no  statistically  significant  relationship 
existed  between  the  sharing  rate  and  contract  cost  outcomes.  Variations  in 
cost  overruns  and  underruns,  cost  of  supplemental  changes,  and  contract  cost 
growth  were  unrelated  to  the  value  of  the  sharing  arrangement.  Cost  savings 
advantages  appeare<l  to  be  fallacious  and  the  value  of  incentives  had  to  be 
judged  on  other  grounds  than  cost  savings  and  control.  (89) 

Professor  Robert  Crouch  of  the  University  of  California  in  *78  reviewed 
the  exp/eriences  of  the  Six...es  and  Seventies  and  drew  several  conclusions 
about  target  costs  and  underruns.  He  asserted  that  the  Sixties  were  characterized 


liy  mil  1  1  sf  ic.i  1 J  y  ht>|l.  t.uget  coot;;.  'I'hiE  piiHlu<;e<l  uimIit  r  itiif: .  In  the 
Seventies  however,  due  to  increased  competition  and  {wsisibly  the  government 
pcrsiinnol  buying-in  witli  the  Congress  tlie  resnilts  wen-  overruns.  He  felt 
there  was  a  need  for  independent  cost  estimatc.s  if  incentives  were  to  work.  (90)' 
In  addition  to  these  statistical  studies,  there  have  been  several  analyses 
based  on  theoretical  models.  For  example,  Feeney,  McLaughlin  and  Woolson  in 


*64  developed  a  simulated  negotiation  model  where  profit  and  share  rate  were 
tested.  As  expected  from  incentive  contract  theory  Jaoth  risk  aversion  and 
the  expected  profil  varied  with  the  share.  This  suggested  that  other  things 


being  equal  the  co.ntractor  would  optimize  the  risk  profit  tradeoff.  (125) 
(It  igr.ored  extra-cintractual  factors).  In  1970,  Schick  and  Pace  presented 


a  model  for  developing  multiple  incentives.  They  argued  that  multiple 
incoatives  could  not  work  since  the  variables  were  n(>t  independent.  In  this 
context  cost  outcomes  were  not  and  could  not  be  directly  related  to  the  proposed 


structure  of  the  incentive.  (134)  David  b.iron  in  '71  of  Northwestern 
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Univoriiity  utilized  a  mathematical  model  to  demoriutrat  e  that  risk  averse 
iiiuis  appear  to  be  the  most  elCicieiit.  II,  firms  have  the  same  cost,  utility 
functions,  and  initial  wealth  levels  then  the  firm  with  the  most  risky 
private  sector  profits  would  have  had  the  lowest  bid  price  with  decreasing 
absolute  risk  aversion.  More  seriously,  an  increase  ir  the  share  ratio  would 
have  resulted  in  higher  bids.  Therefore  incentives  may  not  be  any  better 
than  CPFF.  (136)  In  1978,  Professor  John  M.  Cozzolino  of  the  Wharton 
Sctiool  argued  a  similar  theme  from  a  theoretical  construct.  Traditional 
incentives  can't  work.  The  problem  is  that  the  perceived  risk  is  so  high 
that  contractors  act  to  minimize  risk  and  not  to  maximize  profit.  Consequently, 
targets  are  distorted  and  cost  efficiencies  improbable.  The  inference  was 
that  targets  are  inflated  or  that  other  actions  are  Uikcn  to  minimize  risk.  (139) 

An  earlier  work  by  John  J.  McCall  in  *64  of  Hand  came  to  similar 
conclusions.  Using  an  economic  model  he  tested  Air  Force  contract  data.  He 
found  that  efficient  firms  were  driven  to  submit  higher  than  actual  costs 
while  inefficient  firms  tended  to  submit  bids  lower  than  anticipated.  He 
felt  that  prior  statistical  studies  were  inadequate  to  demonstrate  these 
conclusions.  (143)  Oliver  Williams  of  Rand  made  a  deductive  analysis  of 
incentives  much  like  McKean.  (144)  He  was  skeptical  that  incentives 
resulted  in  cost  efficiencies.  He  argued  that  the  opportunities  for 
adaptive  response  rendered  the  incentives  ineffective.  He  also  stated  that 
the  proposition  that  negotiated  costs  are  not  related  to  share  rates  was 
difficult  to  sustain.  How  this  impacts  the  assumptions  on  target  cost 
was  not  resolved. 

In  *76  Kcnnct)i  Gaver  and  Jurold  Zinunerman  of  the  University  of  Rochester 
studied  the  contract  data  from  '69  through  '74.  They  analyzed  the  data  base 
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1  torn  throe  USAK  coiiliaci  tonns.  Tlio  tinai  batch  ot  data  had  6Ji9  contracts. 

Oi  t)u;sc  there ’were  J35  FPl  and  57  CPIF  contracts.  Some  of  the  findings  are 
qerm.iiio  to  the  subiect  at  hand.  There  was  a  slight  tendency  toward  underrun 
for  both  the  Fl‘1  and  CPIF  contracts.  But  the  various  incentives  did  not 
have  a  large  impact  on  costs.  (Is  this  consistent?)  (Iu4)  Anotlier  particularly 
interesting  study  wus  an  in-house  effort  by  tlie  AF  Systems  Command  Staff  at 
Andrews  Air  Force  Base.  The  report  covered  the  findings  on  69  contracts  in 
t!io  '75- '81  time  period.  Of  tl»e  sixty-nine,  twenty  came  in  under  target, 
six  came  in  at  target,  and  forty-three  came  in  over  target  cost.  Of  the 
forty -three,  twenty-five  were  between  target  and  the  PTA  and  eighteen  went  to 
ceiling.  Of  the  eighteen,  eight  of  them  apparently  were  in  loss  situations. 

The  average  price  coiling  after  modifications  was  120.3%.  Of  the  sixty-nine 
only  thirteen  had  actually  been  completed.  The  balance  were  "far  enough 
-iliing  to  be  able  to  estimate  costs."  Tlie  average  sliare  was  74/2f>,  and  the 
total  dollars  were  2.8  billion  dollars.  The  range  was  from  114  thousand  to 
999  million  dollars.  The  activities  included  ASD  (Sll  million),  SD  ($17  millicn) 
AD  ($13  million).  bMO  ($13  million),  ESD  ($4  million),  RADC  ($9  million),  and 
ESMC  ($92  million).  The  price  ceilings  ranged  from  119%  to  123%.  On  a  per¬ 
centage  basis  twenty-seven  percent  were  overrun.  (Cited  from  "revision  to 
Data  on  Actual  Performance  on  FPI  Contracts"  directorate  of  Contract  Data  Systems 
headquarters  Air  Force  Systems  Command,  Andrews  AFB,  Jan  15,  1982). 

As  to  the  mea.ning  of  the  literature  w)iat  can  be  stated?  A  number 
of  observations  ar»  meaningful. 

1.  There  is  the  continuing  implication  that  if  the  final  costs  are 
neur  llu;  l..iiget  it  i not  becau.str  of  I  In-  ;;lr)|n.'  u(  Hi,,  incentive  feature. 
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2.  Overruns  occur  more  on  CPIF  contracts  than  FPI  and  more  on  research* 
and  development  contracts  than  production  contracts. 

3.  Underruns  are  more  coinnon  on  FPI  than  CPIF. 

4.  The  amount  of  the  underrun  does  not  seem  to  be  related  to  the  slope. 

5.  There  is  some  suggestion  that  cost  growth  is  a  function  of  contract 
type.  But  the  evidence  is  not  conclusive.  And. 

6.  There  is  the  suggestion  that  the  increased  risks  of  uncertainty  are 
reflected  in  the  contract  type  and  the  target  cost.  This  would  negate  the 
need  for  efficient  performance  to  achieve  the  incentive  fee. 

As  to  contract  final  costs.  FPI's  tended  to  end  up  near  target  in 
the  years  from  *75  to  date.  In  the  time  period  from  *69  through  *74  there 
was  a  slight  tendency  for  both  CPIF  and  FPI  to  underrun.  In  another  context 
the  Sixties  witnessed  for  the  most  part  underruns  or  clusters  close  to 
target.  Contrary  to  this  experience  the  Seventies  tended  to  witness  slight 
overruns  and/or  clusters  on  the  overrun  side  within  tbe  cost  envelope. 

The  Department  of  Defense  has  publi.shed  each  fiscal  year  since  the 
surmtiary  data  on  contracts.  Similarly  the  General  Accounting  Office  publishes 
a  yearly  report  on  cost  growth  of  federal  programs.  For  185  programs  in  FY 
1981,  the  DOD  had  an  average  cost  growth  of  88%  based  on  original  estimates 
and  52%  based  on  the  baseline  estimate.  There  were  54  programs  with  cost 
growth  in  excess  of  100%.  The  percentage  of  cost  growth  due  to  cost  estimates 
for  these  54  programs,  was  21%  , for  tbe  Army,  4.6%  for  the  Air  Force,  and 
10.8%  for  the  Navy.  The  impression  is  that  the  contracts  ended  up  within 
the  cost  envelope.  Why  the  contracts  tend  to  end  up  near  target  is  another 
matter. 
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•  A  r.uiober  of  issues  have  to  be  resolved.  Aie  the  targets  inflated? 

The  theorists  and  the  research  suggest  yes.  Do  contractors  have  the  flexibility 
among  contracts  to  "manage  the  final  costs  to  target"?  The  apparent  answer 
is  ves  from  both  tne  research  and  theoretical  models.  Do  changes  give  the 
contractor  an  opportunity  to  get  healthy  which  thereby  distorts  the  final 
cost  picture?  The  answer  is  a  qualified  maybe.  Certainly  the  potential  is 
there. 

THE  NCMA  QUESTIONNAIRES 

Questions  23,  24,  25  and  26  from  Part  I  and  Question  2  from  Part  II 
are  applicable.  Question  twenty^three  read:  "How  o< ten  do  your  final  costs, 
schedule  and  performance  parameters  end  up  within  a  range  of  plus  or  minus 
seven  percent  of  target  cost?"  Cost,  schedule  and  performance  elements 
were  treated  separately.  The  answer  spaces  provided  were:  always,  usually, 
rarely,  and  never.  On  the  cost  element  fifty- seven  percent  said  usually 
and  nine  percent  said  always.  Thirty  percent  said  rarely.  Roughly  two* 
thirds  of  the  time  the  contracts  ended  up  within  plus  or  minus  seven  percent 
of  the  contract.  That  is  very  surprising.  About  the  some  pattern  holds 
for  the  schedule  and  performance  areas. 

Question  twenty- four  read:  "Why  do  most  government  and  industry  studies 
show  that  most  incentive  contracts  end  up  near  target?"  The  possible  responses 
were  five  in  number.  These  were:  1.  Because  targets  were  inflated, 

2.  Because  with  incentives  there  is  more  program  definition  and  clearer 
description  of  tha  work  statement,  3.  Because  in  recent  years  there  is  less 
technological  uncertainty,  4.  Because  of  the  improved  skills  of  government 
and  industry,  and  5.  Because  of  the  adverse  impact  on  the  companies'  repu¬ 
tation.  The  results  of  the  questionnaire  are  shown  in  the  brief  table  below. 
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The  respondents  were  to  check  all  appropriate  answers. 

%  Response 


1.  Inflated  target  23 

2.  Better  program  definition  and  specs  S2 

3.  Less  technological  uncertainty  2 

4.  Improved  industry  and  government  skills  24 

5.  Adverse  affect  on  company  21 


The  results  arc  informative.  Almost  a  fourth  of  the  respondents  said 
there  were  inflated  targets.  Another  major  factor  was  better  program  definition 
and  specifications,  presumably  through  improved  management.  The  improved  skills 
are  notable.  Very  few  mentioned  less  technological  uncertainty.  By  inference 
it  is  tempting  to  infer  that  there  is  therefore  more  uncertainty.  As  to  the 
hypothesis  on  contracts  ending  near  target  it  was  surprising  that  some  people 
did  not  state  '‘hat  in  fact  they  do  not.  The  question  in  itself  was  a  test  of 
that  proposition.  The  question  assumed  that  the  premise  concerning  most 
incentives  ending  near  target  wa.*;  valid.  The  respondents  were  asked  to 
identify  why.  One  gets  an  impression  that  there  might  be  some  validity  to 
the  claim. 

Question  twenty-five  was  short  compared  to  23  and  24.  It  read: 

"Targets  of  incentives  are:  1.  higher  than  targets  of  alternative  contracts. 

2.  are  the  same  as  targets  of  alternative  contracts.  3.  there  is  no 
correlation  between  contract  tvoe  and  level  of  taraet  outcomes,  and  4.  other. 

The  resDondents  were  to  pick  one  answer  onlv.  The  results  are  presented 
in  the  tcble  below. 
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1.  Higher  thar.  alternative  4/ 

2.  Sane  as  alternative  19 

3.  No  correlation  between  contract  26 

type  and  outcor-:es 

4.  Other  8 


Alrcost  half  of  the  respondents  indicated  that  the  targets  of  incentives 
are  higher  Chan  alternative  contracts.  Twenty  percent  indicated  that  the 
contract  type  did  not  effect  target  cost  and  fully  twenty-six  percent  did 
not  think  there  was  a  correlation  between  contract  type  and  target  outcomes. 
This  would  be  consistent  with  much  of  the  literature  noted  above.  Part  one 
of  the  question  lends  credence  to  the  qualms  in  the  literature  ab^  inflated 
targets.  The  question  to  be  raised  is  why  are  they  higher?  Are  they  inflated 
or  do  they  reflect  perceived  increases  in  risk?  This  will  he  addressed  in 
question  26. 

Number  twenty-six  analyzes  the  nature  of  higher  targets.  The  question 
read:  "How  often  are  contractual  arrangements:  A.  designed  for  intentional 

overrun  (never,  always,  often,  sometimes);  and  B.  a  portection  against 
worst  possible  outcomes  (scale  from  0  to  9  with  0  being  never  and  9  always). 
The  results  are  shown  in  the  table. 

Z  Response 

A.  Intentional  overrun: 


1. 

Never 

23 

2, 

Always 

2 

3. 

Often 

19 

4. 

Sometimes 

42 
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Hart  II  aclclr fSbCiJ  the  hyixjthesis  directly.  In  i'art  II,  the  second 
question  stated:  "Most  incentive  contracts  end  up  near ^tarqet" .  The 
respondents  were  to  score  a  0  to  9  based  on  the  deyree  to  which  they  agreed 
with  tlie  question.  C  was  to  agree  strongly  and  9  was  to  disagree  strongly. 
Sixty- seven  percent  of  the  respondents  scored  a  five  or  lower.  Forty-five 
percent  scored  a  three  or  lower.  About  thirty  percent  scored  two  or  lower. 
On  the  other  end  of  the  scale  only  ten  percent  strongly  disagreed  at  the 
level  of  eight  or  nine.  On  balance  there  was  a  preponderance  of  sentiment 
for  the  hypothesis.  Roughly  thirty  percent  scored  from  six  through  nine. 
That  is,  about  thirty  percent  are  on  the  disagreement  side  of  the  arguir>ent. 
This  is  consistent  with  what  has  been  described  in  the  literature  and  in 
question  twenty three  through  twenty- six.  A  good  quest  on  would  be  what 
the  thirty  percent’s  perceptions  are,  and,  who  are  they? 

Specific  data  on  actual  final  costs  compared  to  original  estimated 
costs  are  very  difficult  to  obtain.  This  is  primarily  because  of  the  nature 
of  the  procurement  process.  There  are  numerous  changes  and  the  programs 
often  go  on  for  years.  It  is  often  several  years  even  before  a  contract  is 
finally  closed  out.  In  evaluating  the  final  costs  of  a  program,  it  is  not 
unusual  to  discover  thar  there  is  considerable  disagreement  as  to  what  the 
costs  actually  were'.  Given  this  as  a  caveat,  there  are  however,  several 
conclusions  that  can  be  drawn  from  the  questionnaire  data.  Targets  tend 
to  end  up  near  target.  More  than  two-thirds  of  the  time  the  targets  end 
up  within  plus  or  minus  seven  percent  (123).  From  question  24  they  tend 
to  end  up  near  target  due  to  inflated  targets  (23%)  and  better  program 
definition  and  spect  fications  (S2%) .  In  question  2c  wc*  IirtU  tiiorc  about  wiiy. 
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Forty-seven  percent  sdid  the  targets  are  higher  than  alternative  contracts. 

In  question  26  the  subject  on  high  targets  and  intentional  overruns  was 
addressed.  Surprisingly  61%  said  that  contracts  were  designed  for  intentional 
overru.'  (often  19%  and  socnetiines  42%) .  In  part  two  of  question  twenty-six 
the  rcsi>ondcnts  suiiportod  tl»c  often  cited  thesis  that  contractors  are  risk 
avcrtei's.  Finally,  from  question  #2,  part  two,  there  seemed  to  be  a 
general  sentiment  in  the  questionnaire  in  support  of  the  hypothesis.  The 
minority  that  disagreed  might  be  those  with  the  large  dollar  system  contracts. 

THE  PILOT  STUDY  DATA 

The  phase  two  pilot  study  provided  additional  insight  into  company 
intentions  on  the  target  cost  of  the  contracts.  Two  models  were  presented. 

One  for  a  relatively  small  company  and  one  for  a  large  company.  Each  is 
discussed.  The  contract  for  the  small  company  was  for  a  technological  support 
item  for  one  of  the  major  aircraft  weapons.  Xt  was  a  new  item  for  the 
inventory.  It  had  never  been  made  before.  The  competition  was  keen  between 
five  com^Kinies  for  the  development  of  the  prototype.  The  company  competed 
against  the  industry  giants  and  won.  In  the  fly  off  they  were  clearly  the 

technical  winner.  They  were  awarded  a  contract  for  the  development  and _ 

prcxluction  of  the  item  on  a  fixed  price  incentive  contract.  Given  the 
intense  competition,  the  nature  of  the  best  and  finals  and  the  leakage  among 
the  competitors  concerning  what  it  would  take  to  win,  the  target  cost  was 
very  tight  and  possibly  so  low  as  to  assure  a  loss.  As  noted  in  the  phase 
two  report  there  was  a  great  deal  of  controversy  and  general  disagreement 
within  the' company  about  the  reasonableness  of  the  costs.  The  president  of 
the  firm  was  confident  that  it  could  be  done  within  the  estimated  target. 


The  cost  estimutor  said  he  had  a  twenty  percent  safety  valve  huilt  in. 

This  was  not  known  to  other  executives.  The  vice  president  of  finance  who 
had  3ust  joined  the  company  thought  that  the  target  was  "ludicrous"  and 
impossibly  low.  The  outcome  of  these  opinions  was  such  as  to  produce  a 
finally  negotiated  fixed  price  incentive  that  had  a  very  high  break  point  of 
nearly  thirty  percent.  At  this  time  it  appears  that  the  final  cost  will  be 
about  twelve  peicent  over  target.  Uut  this  could  be  very  misleading,  the 
real  costs  are  obscured  by  the  many  changes  to  the  program  and  the  many 

i 

reorganizations  within  the  company.  Unfortunately  the  procurement  system 

'  I 

permits  manipulation  and  final  costs  near  target  cap  be  fallacious. 

On  the  model  fur  the  large  prime  contractors,  Che  pilot  study  findings 

! 

were  essentially  the  sa.me.  But  there  were  variatioris.  Fundamentally,  the 

i 

contractors  and  the  (iovernment  si>cnt  all  the  money  pliat  w.4S  in  the  budget. 

! 

often  there  were  additions  or  corrections  to  the  sedpe  of  work.  If  there 
was  money  it  was  used.  Further,  the  process  of  intJrnal  budgeting  and  the 
machinery  of  bureaucracy  drove  the  contract  costs  toj  at  least  target.  Another 
factor  had  to  do  with  the  corporate  goal.  The  desire  to  assure  technical 
achievement  often  meant  that  the  spending  continued  to  the  limit.  Often  the 
dollars  were  optimized  up  to  some  point  past  target  but  within  Che  cost 
envelope  of  the  contract.  The  companies  had  difficulty  in  reducing  costs 
in  thu  short  run.  Short  term  goals  were  hard  to  put  into  practice.  Budgets 
were  in  place  for  six  months  Co  a  year.  Managers  were  evaluated  primarily 
on  cash  flow  and/or  meeting  budgets.  In  all  the  contracts  observed  there 
was  not  a  single  sizable  underrun  on  a  CPIF  development  contract.  The  FPI 
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contracts  for  production  tended  to  end  up  nearer  target  than  the  CPIF 
development  contracts.  This  is  about  what  one  would  expect.  As  a  final 
comment  on  this  matter,  costs  tended  to  the  overrun  side  of  target.  There 
were  greater  overruns  for  CPIF  than  for  FPI  contracts.  Most  of  the  contracts 
were  brought  in  within  the  cost  parameters  of  the  contract.  To  state  that 
they  ended  up  near  target  would  require  a  clearer  definition  of  the  intent 
of  the  word  near.  Certainly  it  was  not  within  plus  or  minus  seven  percent 
as  used  in  question  twenty>three.  If  the  inquiry  were  to  have  read  close 
to  target  (i.e.  plus  or  minus  twenty  percent)  then  the  appropriate  conclusion 
would  be  that  the  hypothesis  is  valid.  Taken  within ‘the  general  conception 
of  an  overrun  being  massive  (the  Scherer  and  Peck  models)  then  the  contracts 
did  in  fact  end  up  near  target. 

INTERVIEWS  AND  WORKSHOPS 

In  attempting  to  assess  this  issue  in  the  workshops  and  interviews 
several  tacts  were  taken.  What  are  your  negotiation  goals?  Zf  you  had  a 
choice  would  you  underrun  or  spend  money  to  improve  the  technical  base  of 
your  company?  What  is  the  impact  on  future  negotiations  if  you  have  a  maior 
underrun?  From  these  and  similar  Questions  a  model  of  behavior  emerged. 

Again  generalizations  are  dangerous.  And  this  is  one.  But  it  seems  to 
explain  much  of  the  behavior  observed.  It  goes  like  this.  If  you  underrun 
substantially  you  pay  a  price  in  future  negotiations.  The  customer  discounts 
your  bid  on  the  assumption  that  it  is  padded.  Zf  you  seriously  overrun  you 
create  a  bad  problem  for  the  customer  and  your  own  company.  Eliminating 
the  impact  of  inflation  and  changes,  most  of  the  comments  from  the  companies 
itiJicated  that  dollars  are  optimized  within  a  reasonable  overrun  from  target. 
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This  was  particularly  true  of  the  several  fixed  price  incentive  contracts 
observed  that  had  relatively  high  ceiling  and  flat  shares  on  the  overrun 
side.  These  tended  to  run  to  the  ceiling. 

For  the  most  part,  the  results  c  the  sessions  supported  and  clarified 
the  results  of  the  questionnaires  and  the  pilot  studies.  The  competitive 
environment  just  about  makes  it  impossible  to  substantially  underrun  a 
contract.  And  if  a  company,  for  what  ever  reason,  finds  that  it  might  have 
a  substantial  underrun  coming  it  often  decides  to  spend  the  money  on 
technical  development  or  in  some  other  beneficial  manner.  The  firm  often 
benefits  more  in  the  long  run  by  incurring  costs  rather  Chan  reducing  them. 
SUMMARY  COMMEOTS  ON  HYPOTHESIS  TWO;  MOST  INCENTIVE  CONTRACTS  END  UP 
NEAR  TARGET. 

In  retrospect  part  of  these  questions  should  have  been  worded  differently. 
Vhat  is  near  target?  The  intent  was  to  measure  whether  incentive  contracts 
work.  One  obvious  measurement  is  whether  they  have  eliminated  Che  massive 
overruns  of  the  Fifties  and  early  Sixties  that  led  to  incentives  in  the 
first  place.  Perhaps  Che  question  should  have  alluded  to  Che  cost  swing 
or  Che  cost  envelope.  Nevertheless,  Che  basic  inquiry  on  whether  contracts 
tend  to  end  up  near  target  is  answered  affirmatively.  Questions  23,  24,  25 
26  of  part  one  and  question  2  of  part  two  are  very  revealing.  The  questionnaire 
data  was  combined  vith  Che  literature,  pilot  study  and  interviews;  a  definite 
organizational  pattern  emerged.  A  list  of  some  of  Che  implications  are  as 
follows. 

1.  There  does  not  seem  to  be  a  correlation  betvreen  the  share  line  and 


/ 


cost  outcomes. 
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2.  CPIF  contracts  overrun  more  than  FPl  contracts. 

3.  Contractors  tend  to  spend  to  at  least  target.  How  much  over  target 
is  a  function  partly  of  the  type  of  contract.  The  type  contract  is 
usually  reflective  of  the  nature  of  the  end  product  being  bought. 

4.  Designing  contracts  to  protect  against  overrun  seems  to  be  a  viable 
part  of  the  aerospace  strategy.  With  best  and  finals  and  increased 
competition  this  is  not  a  suprisc. 

5.  Targets  of  incentives  tend  to  be  higher  than  alternative  type  contracts. 

6.  Contractors  are  risk  averters  as  demonstrated  in  the  goals  of  getting 
as  high  a  target  as  possible  for  the  incentive. 

7.  Actual  costs  are  hard  to  accumulate  and  even  harder  to  assess  due  to 
the  coffiolexities  of  the  orocurement  bureaucracy. 

R.  If  bv  near  target,  it  is  meant  within  the  cost  envelope  of  the  contract, 
the  answer  is  assuredly  positive.  Incentives  tend  to  end  up  near  target. 

9.  They  end  up  near  target  because  the  pressures  of  the  system  drive 
them  to  at  least  target.  It  is  not  possible  to  effect  cost  savings  ir 
the  short  run.  Also  it  is  not  advantageous  to  follow-on  contracts  to 
have  significant  underruns.  So  that  even  if  a  significant  underrun  was 
feasible  it  would  probably  be  undesirable.  How  far  one  overruns  is  a 
function  of  the  competitive  process,  the  penalties  imposed  for  penetrating 
brejd(points  or  ceilings,  the  current  health  of  the  company,  and  the  benefits 
associated  with  the  proposed  additions  of  costs. 
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HYPOTHESIS  THRKE 

THE  TARGET  COSTS  OF  INCENTIVE  CONTRACTS  ARE  HIGHER  THAN 
VHE  TARGET  COSTS  OF  ALTERJ8VTE  CPFF  CONTRACTS. 

‘a  number  of  the  findings  from  Hypothesis  Two  are  applicable.  For 
example,  contractors  inflate  targets  if  possible  to  provide  against  overruns, 
contractors  are  risk  averters,  and  contract  structures  are  designed  for 
intentional  overrun.  The  purpose  of  Hypothesis  Three  was  to  ask  the  same 
kinds  of  questions  as  in  Hypothesis  Two. 

The  literature  base  was  sketchy.  .  And  the  pilot  studies,  because  of 
their  narrow  base  and  the  programs  studied  added  little.  However,  the 
interviews  and  the  workshops  did  provide  some  rich  data  for  study, 

THE  LITERATURE 

In  a  1943  article,  Glenn  Loyd  discussed  the  advantages  and  disadvantages 
of  the  incentive  tvoe  contracts  used  during  the  Second  World  War.  (22) 

Among  the  disadvantages  stated  was  the  tendency  of  the  contractor  to  inflate 
the  target  costs.  Also  Douglas  Egan,  in  a  doctoral  dissertation  at  Berkeley, 
argued  that  adjustments  to  alleviate  risk  are  part  of  the  unique  economic 
market  arrangement.  He  thought  that  the  uncertainties  were  unusually  high 
due  to  the  sudden  shifts  in  demand.  To  reduce  the  risks,  the  buyer  and 
seller  worked  more  closely  together  than  in  the  traditional  markets.  (39) 

In  addition  there  are  numerous  examples  from  the  General  Accounting 
Office  of  alleged  inflation  of  estimated  costs.  For  example,  an  early 
study  ill  ’S9  of  a  fixed  price  incentive,  charged  LocJdieed  with  overstatement 
of  its  costs.  Lockheed  thereby  artificially  increased  its  targets.  (51) 

In  this  vein  see  also  the  US  Government  Accounting  Office  study  in  *77  of 
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a  Noithrop  fixed  price  incentive.  Again  the  charge  was  inflation  of  the 
target.  (166)  It  is  not  reasonable  to  take  isolated  cases.  Nevertheless, 
the  perception  of  the  officials  of  the  GAO  in  several  brief  discussions 
inferred  that  it  wus  not  an  uncooimon  problem. 

Cross,  in  his  *66  paper,  suggested  that  apparent  contractor  efficiency 
was  a  result  of  the  shifting  of  costs  among  contracts.  He  also  inferred 
t)iat  contractors'  efficiency  was  partly  related  to  inflated  targets.  (59) 

I.N.  Fischer  wrote  several  papers  on  incentives.  His  theme  was  fundamentally 
that  it  was  difficult  to  attribute  the  results  to  increased  efficiency. 

He  was  not  sure  [whether  the  underruns,  attributed  tc  the  use  of  incentives, 
resulted  from  real  efficiencies  or  from  inflated  target  costs.  (76)  On 

i 

another  perspective,  Julius  Jones  and  Russell  Pierre  in  1969  thought  that  they 

“worked".  Presumably  in  that  context  the  targets  were  reasonable.  (79)  Williams, 

1 

Cummins  and  Carter  in  a  1970  paper  disagreed.  They  concluded  that  incentive 

I 

provisions  had  I'ittle  effect  on  cost  outcomes.  The  average  cost  increased 

i 

from  FPI,  to  CPIF,  to  CPFF.  And  more  specifically,  contractors  must  have 
shifted  the  risk|  to  the  government  in  some  fashion  (maybe  inflated  targets). 

(80)  Parker,  in  *71  in  his  study  of  outcomes  on  some  2,643  contracts, 
made  several  observations  on  the  behavior  of  costs.  Of  interest  is  bis 
finding  that  there  was  no  evidence  to  support  the  popular  belief  that 
contractors  "get  healthy"  through  changes.  He  found  that  overruns  and 
underruns  varied  by  contract  type.  The  CPIF  averaged  substantially  greater 
overruns  than  FPI  or  CPFF  contracts.  Underruns  tended  to  be  associated 
with  early  delivery.  (82)  What  he  might  have  missed  is  that  if  contractors 
inflated  targets  then  they  would  not  have  had  to  "get  healthy"  through  changes. 


/ 
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His  findings  suggest  inflation  of  targets.  Oixoii  in  *73  on  coounenting 
on  the  two  possible  effects  of  incentives  said  that  the  bias  effect  resulted 
from  the  tendency  of  contractors  to  propose  targets  that  were  inflated.  (89) 
Crouch  in  *78  argued  that  the  60 's  were  characterized  by  underruns  and  the 
70's  by  overruns.  The  Sixties*  overruns  were  due  to  inflated  targets. 

The  overruns  were  due  partly  to  the  increased  competition  and  partly  to 
buying-in.  He  argued  that  the  problem  with  incentives  has  been  the  inability 
to  get  sound  targets.  (98) 

When  Caver  and  '^iiminerman  ioo)icd  at  639  Air  force  contracts  of  the 
*69- ‘74  time  period  they  found  that  there  was  a  slight  tendency  toward 
underrun  for  both  PPI  and  CPIF.  (104)  What  does  this  tell  us  about  the 
targets?  Were  targets  for  FPI  and  CPIF. contracts  inflated?  Were  they 
accurate  and  did  the  contractor  choo«;o  to  incur  co.sts  rather  chan  reduce 
them?  Or  didn't  the  incentive  matter  since  in  the  short  run  they  were  not 
attainable? 

In  the  early  50's  when  Secretary  McNamara  decided  to  shift.  CPFF 
contracts  to  incencive,  the  then  existing  CPFF  contracts  had  to  be  re¬ 
negotiated.  What  happened  to  the  targets  when  they  were  converted  from 
the  CPFF  contracts  to  incentives?  Did  they  go  up  or  down?  They  went  up. 
Professor  Roberts  of  M.l.T.  with  J.  Barry  Short  studied  contracts  in 
this  transition.  Two  things  tended  to  occur.  Contractors  stalled  in  the 
negotiations  until  an  adequate  cost  data  could  be  gathered.  Therefore 
many  contracts  were  not  definitized  until  over  sixty  percent  of  the  cost 
hud  been  incurred.  Secondly,  contractors  also  rcfu.scd  to  nejotiate  steep 
share  lines  under  conditions  of  high  risk.  They  positioned  themselves  for 
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nuniinum  risk.  Nurm.tliy  the  tarijets  wei>t  up.  (141)  (Ar^  an  aside,  the 
author  at  that  tine  was  involved  in  assisting  OOD  buyer.s  to  renegotiate 
the  CPFF  contracts.  It  was  very  common  for  the  contractor  to  escalate  his 
targets  substantially.)  Assuming  that  the  incentive  contract  was  novel 
at  the  time  and  that  the  contractors  were  unilaterally  being  forced  into 
accepting  them,  this  behavior  was  not  surprising.  However  it  does  lead 
one  to  suspect  that  the  targets  of  the  CPFF  contracts  were  perhaps 
optimistic.  But  it  does  not  necessarily  mean  chat  those  negotiated  for 
the  xncentives  were  inflated. 

John  J.  McCall  of  Rand  in  a  *64  paper  through  a  statistical  nodel 
concluded  that  efficient  ficns  are  driven  to  submit  higher  than  actual 
target  costs.  Inefficient  fins  tend  to  submit  bids  lower  than  anticipated. 
In  this  light,  the  degree  of  inflation  would  be  a  partial  oieasure  of  the 
potential  efficiency  of  the  firm.  (143)  McKeen  agreed.  (144)  He  argued 
that  with  the  CPFF  contract  the  bias  was  to  submit  targets  that  were  lower 
than  anticipated.  With  incentives  the  bias  was  the  opposite.  Finally 
James  Evans  in  '74  of  the  Amy.  investigated  the  potential  impact  that 
competitive  prototype  procurement  methods  might  have  on  the  use  of  the 
incentive  contracts.  He  concluded  that  the  hope  for  the  follow-on  contract 
might  result  in  a  buy-in.  Under  such  conditions,  the  potential  of  the 
incentive  was  negated  before  the  contract  was  even  signed.  (158) 

Is  there  an  answer  from  the  literature?  Probably  yes.  One  would 
normally  expect  contractors  to  obtain  as  high  a  target  cost  as  possible. 

That  is  the  nature  of  the  negotiation  ■game“  but  in  that  context,  since  1962 
under  public  law  87-653,  contractors  have,  been  required  to  submit  complete 
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cost  diiJ  pricing  data  and  to  certify  as  to  its  accuracy,  completeness  and 
curiency.  Given  this  requirement  there  probably  has  been  a  substantial 
elimination  of  outright  fraud.  But  there  is  still  room  for  optimistic 
as  opoused  to  pessimistic  estimates.  And  in  the  arena  of  the  unknown- 
unknowns  who  really  can  be  the  judge?  Contractors,  when  they  converted 
from  CPFF  to  incentive  contracts,  increased  their  target  costs.  This  was 
primarily  in  the  Sixties  when  underruns  were  common.  In  the  more,  competitive 
onvironinent  of  tho  Seventies,  ovcrrutis  were  more  comnion.  This  was  probably 
because  of  the  tight  targets.  It  was  noted  in  Hypothesis  Two  that  there 
did  not  seem  to  be  a  correlation  between  share  and  cost  outcomes.  This 
is  probably  because  the  dominant  motivation  is  pricing  flexibility.  This 
depends  on  the  competition  or  lack  thereof.  If  targets  are  relatively 
loose  and  the  shares  high  on  the  underrun  side  there  might  be  some  motivation 
CO  come  in  below  target.  But  when  targets  are  tight  or  mote  likely, 
impossible  to  attain,  the  principal  intention  is  to  get  protection  on  the 
overrun  side.  Co.ntractors  get  targets  as  high  as  possible. 


THE  NOtA  QUESTIONNAIRE 


Two  questions  addressed  the  hypothesis.  Question  twenty-five  read: 


"Targets  of  incentives  are  higher  than  alternate  contracts,  are  the  same, 
or  there  is  no  correlation  "  Question  2,  Part  Two  read:  "The  targets  of 


incentive  contracts  are  higher  than  alternatives."  The  respondent  was 


to  give  an  answer  from  0  to  9  with  0  being  strongly  agree  and  9  being 


stror:gly  disagree.  For  Question  2S  the  response  pattern  was  as  follows. 
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RESPONSE  PATTERN 

%  RESPONSE 


1.  Higher  than  alternative  47 

2.  Same  as  alternative  19 

3.  No  correlation  between  contract  type  26 

and  contract  outcomes 

4 .  Other  8 


In  support  of  the  hypothesis  47%  said  that  they  thought  that  the  targets 
of  incentives  are  higher  than  those  of  alternative  contracts.  Twenty -six 
percent  did  not  think  there  was  a  correlation.  That  is,  the  targets  were 
determined  by  factors  other  than  the  contract  type.  Nineteen  percent  said 
that  the  targets  would  be  the  same  regardless  of  the  contract  type.  On  the 
surface  it  looks  like  about  fifty  percent  of  the  sample  thought  that  incentives 
have  higher  targets.  Why?  Is  it  because  of  increased  risk?  Or  is  it  to 
take  advantage  of  the  increased  profit  of  the  incentive?  If  the  final  contract 
costs  are  near  target  or  overrun,  the  latter  possibility  seems  negated. 

Perhaps  it  is  to  cover  the  increased  risks.  A  third  possibility  would  be  to 
maximize  cost  dollars.  Kore  on  this  later. 

Strongly  Agree 


7  9 

8  -  8.6 

9  6 


Strongly  Disagree 


I-.J4 


Sixty-three  percent  recorded  a  five  or  lower.  Thirty-four  percent, 
a  six  or  hiyher .  There  was  a  pretty  even  distribution.  More  than  half 
thought  that  targets  were  higher.  Are  the  large  manufacturers  different 
than  the  small?  What  about  the  dif fe.'ences  betweeri  the  airfrare  and 
the  missle  producers?  This  needs  to  be  pursued. 

THL  V-llXyV  aTUUThS 

Only  a  limited  insight  was  gained  on  this  issue  during  the  pilot 
studies  since  very  few  CPFF  contracts  were  observed.  However,  tlirough  dialogue 
with  the  personnel,  some  observations  were  obtained.  One  example  arose 
with  the  small  company  that  was  in  the  planning  stage  for  an  incentive. 

When  a  CPFF  versus  a  CPIF  was  considered  the  target  for  the  incentive  was 
higher.  For  more  risk  there  was  a  higher  target  cost.  Since  it  was  thought 
that  adequate  caiipensation  could  not  be  obtained  from  the  proposed  fee,  the 
added  return  was  sougiit  through  the  cost  area.  For  the  large  companies  very 
few  comparisons  were  available.  Heresay  in  the  organization  however,  was 
available.  The  general  scuttlebutt  was  that  cost  contracts  were  soft  type 
contracts.  That  is  they  had  more  flexibility  for  absorbing  costs.  For  CPFF 
contracts  there  was  a  normal  attitude  to  be  optimistic.  This  benefitted  both 
parties.  In  a  coinfietitive  environnicnt ,  the  targets  wetc  determined  primarily 
by  what  the  traffic  would  bear  modified  by  what  it  would  take  to  win.  There 
was  a  lot  of  leakage  from  the  marketplace  and  from  the  customer  on  the 
approximate  numbers  for  the  procurement.  Companies  were  familiar  with  the 
bidding  history  of  the  other  players.  They  were  aware  of  approximate  overheads 
and  related  capabilities.  "Lowball"  numbers  ^ere  fairly  accurate.  These 
factors  rather  than  the  contract  type  were  the  major  determinants  of  the  target 
costs  arid  the  contract  structures. 
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INTERVIEWS  AND  WORKStlOl'S 

This  question  of  CPFF  and  incentive  tarqets  did  not  come  up  very  often 
in  the  interviews  or  workshops.  This  was  primarily  because  of  the  limited 
time  and  the  pressing  interests  of  the  parties  to  discuss  other  elements  of 
the  research.  It  was  also  a  difficult  topic  to  address  and  to  obtain  replies 
to.  In  essence,  there  was  a  tinge  of  unethical  practice  suggested.  That  is, 
it  was  alleged  that  contractors  inflate  their  target  costs.  It  is  difficult 
to  get  contractors  to  discuss  such  allegations.  Whe-n  the  subject  did  come 
up  the  response  to  higher  targets  (not  inflated)  was  that,  compared  to  CPFF, 
the  CPIF  had  more  risk.  The  higher  target  was  a  recognition  of  the  increased 
risk. 

The  point  of  view  of  the  government  and  that  of  industry  varied 
substantially  on  this  issue.  Government  procurement  personnel  almost  invariably 
thought  that  contractors  inflated  their  target  costs.  It  was,  to  quote 
"part  of  the  game".  "They  put  it  in  so  we  can  take  it  out."  This  usually 
came  up  when  the  talk  got  around  to  discussing  whether  contractors  were  honest. 
For  the  most  part  government  personnel  had  a  "healthy  distrust”  of  contractors' 
cost  data.  Everyone  was  not  dishonest  but  they  did  not  know  who  the  good 
guys  were.  When  asking  the  question  of  whether  contractors  inflate  the 
targets  of  incentives,  the  government  team  usually  answered  in  the  affirmative. 
It  is  difficult  to  fully  explain  this  general  sense  of  distrust.  But  it 
certainly  exists,  and  it  is  widespread. 

SUMMARY  COMMENT  ON  HYPOTHESIS  THREE 

The  literature  infers  that  the  targets  of  incentives  are  higher  than 
CPFF  contracts.  Alsu  the  targets  of  an  FPI  would  probably  be  higher  than 


/ 


thu  comparative  CPIK  in  the  same  situation.  Similarly  it  is  liXely  that  the 
underruns  of  the  Sixties  were  due  to  inflated  targets.  Then,  the  increased 
comjjetition  and  impr.-ved  program  definition  built  into  the  procurement  system 
in  the  Seventies  produced  tighter  targets. 

The  questionnaire  data  suggests  that  the  targets  of  the  incentives  are 
higlicr  than  alternatives.  This  was  supported  by  the  pilot  studies  and 
interviews  and  workshops.  The  key  question  is,  why  are  they  higher?  Are 
they  merely  inflated  (assuming  the  competitive  situation  allows  this)  or  does 
the  increase  translate  into  increased  ris)t  associated  with  the  contract  type? 
This  is  pursued  in  the  following  hypothesis. 
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HYPOTHESIS  FOUR 

THE  MOST  SIGNIFICANT  FACTOR  IN  DETERMINING  THE  TARGET  COST 
FOR  NEGOTIATION  IS  WHERE  THE  COMPANY  EXPECTS  TO  END  UP. 

Are  contractors  minimizing  risk  at  the  negotiation  table?  The 
author's  own  twenty-five  years  of  experience  suggests  Chat  the  negotiation 
session  often  makes  or  breaks  Che  firm.  "Get  it  at  the  negotiation  Cable" 
is  the  byline  of  Che  industry.  Do  companies  therefore  propose  targets  that 
are  inflated?  Does  this  estinuCe  Chen  represent  the  prime  driver  for  Che 
contract  type  and  Che  contract  structure?  For  example,  in  a  tight  competitive 
procurement,  how  does  the  company  handle  the  highly  probable  overrun? 

It  is  hypothesized  that  the  impact  of  Che  overrun  is  minimized  by  an 
appropriate  contract  structure.  These  and  similar  issues  are  pursued 
within  Hypothesis  Four. 

THE  LITERATURE 

There  has  not  been  much  written  on  this  issue.  Whereas  there  are 
literally  dozens  of  studies  on  the  incentive  contract,  there  are  only  a 
handful  on  this  particular  issue.  Bradley  and  McCuistion  in  *65  noted 
"chat  a  contractor  is  not  particularly  motivated  by  a  fee  Chat  he  Chinks 
is  greater  Chan  fair."  They  argued  Chat  Che  possibilities  for  controlling 
Che  cost  outcomes  is  insignificant  Co  Che  cost  uncertainties.  Therefore, 
in  negotiation,  Che  contractor  seeks  the  most  desirable  position  in  terms 
of  Che  cost  uncertainties.  In  other  words,  he  tries  Co  eliainaCe  or 
minimize  Che  risks  at  Che  negotiation  table.  Or  put  another  way,  he  wants 
to  target  at  Che  pessimistic  point.  Be  goes  on  to  note  that  tight 
targets  are  completely  incompatible  with  strong  incentive  provisions.  (54) 
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John  Cross  in  a  '66  study  ot  incentive  contracts  alluded  to  the  problem. 

He  tound  that  contractors  tended  to  accent  hiuh  share  rates  tor  low  risk 
contracts.  It  should  be  the  other  wav  around.  (59)  Protessor  Walter  Hill 
of  Svtacuse  University  in  a  *66  study  attacked  the  auestion  directly.  He 
concluded  that  firms  seek  lono  run  satisfactory  profits.  The  contractor 
attempted  to  insure  satisfactory  profits  at  the  baruaininu  table.  Also, 
when  a  CPFF  contract  .mix  was  available,  there  was  a  teridencv  to  lump 
personnel  and  overhead  costs  on  the  CPFF  contract.  (61)  l.N.  Fisher  of 
Rand  studied  incentives  over  several  years.  He  had  many  qualms  about  them. 

One  of  his  major  concerns  was  the  source  of  the  apparent  underruns.  Did 
tJiey  occur  through  efficiency?  Or  were  the  targets  overstated?  That  is, 
was  the  profit  and  the  cost  protection  secured  at  t)>e  negotiation  table? 

He  empliasizcd  that  effective  incentives  can  only  work  if  there  are  accurate 
estimates.  (76)  Williams,  Cummins  and  Carter  concluded  that  incentives 
have  little  influence  on  cost  outcomes.  They  reported  that  contractors,  in 
some  fashion,  must  be  shifting  the  risks  to  t>ie  government.  Do  they  do 
that  at  the  negotiation  table?  (80)  Similarly,  Cozzolino  of  Wharton  in 
a  *78  paper  pictured  the  contractor  as  a  conoanv  that  atteooted  to  minimize 
risk.  The  firm  was  a  risk  averter.  It  shifted  or  avoided  risks  whenever 
possible.  (139)  Edward  Roberts  In  a  ioint  paper  with  Barry  Short  found 
that  "there  was  an  increased  relative  payoff  for  s)iilled  negotiation  rather 
than  technical  performance."  Contractors  appeared  to  be  more  motivated  ISv 
the  potential  large  losses  under  the  incentive  than  the  possible  gains.  (141) 
McKean  presents  an  interesting  argument  for  the  CPFF  contract.  Since 
uncertainty  is  so  high  in  defense  acquisition,  the  CPFF  contract  was 
attractive  to  both  parties.  Since  large  firms  were  risk  averse,  both  the 


government  and  industry  needed  the  CPFF  approach.  If  this  wss  valid,  what 
happened  to  the  risk  incentive?  Is  it  shifted  during  the  negotiation  session? 
(1A4)  About  the  same  argument  is  offered  by  Oliver  E.  Williams  of  Rand.  (145) 
Uncertainties  are  paramount  in  aerospace.  Contractors  have  handled  them 
through  a  large  array  of  adaptive  responses.  The  negotiation  session  is  one 
of  the  basic  adaptive  tools  for  response. 

The  research  aside,  the  conanon  wisdom  of  the  industry  is  "to  get  it 
at  the  negotiation  table."  More  on  this  below.. 

THE  NCMA  QUESTIONNAIRE 

(Question  thirty-nine  from  Part  One  and  Question  four  from  Part  Two  are 
applicable. 

Question  thirty-nine  read:  "The  major  negotiation  goal  is  protection 
on  the  overrun  side  of  the  targets."  This  is  true:  most  of  the  time,  some¬ 
times,  rarely,  rnd  never.  The  results  were: 

Choice  X  Response 

Most  of  the  time  60 

Sometimes  28 

Rarely  6 

Never  6 

As  the  data  indicates,  the  hypothesis  was  strongly  supported  by  sixty 
percent  of  the  respondents.  Another  twenty-eight  percent  indicated  that  it 
was  true  sometimes.  All  in  all  about  eighty-eight  percept  of  the  time,  there 
seems  to  be  a  high  probability  of  it  occurring.  Another  measure  is  the  very  low 
percentage  of  it  never  being  true.  How  often  can  the  contracting  officer 
reject  it  as  a  possibility?  Apparently  rarely,  and  only  at  his  peril. 
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Question  number  four  read:  “The  most  significant  factor  in  determining 
the  target  cost  for  negotiation  is  where  you  expect  to  end  up.  On  a  scale 
of  zero  to  nine  provide  your  choice.  Zero  is  agree  and  nine  is  disagree. “ 
The  results  were  as  follows: 

Value  %  ResiJonsc 


Agree  0  2ti 

1  12 

2  16 

3  g 

4  7 

5  5 

6  2 

7  4 

8  6 

Disagree  9  *  7 


Again,  the  evidence  is  quite  supportive  of  the  hypothesis.  Seventy- 
nine  percent  answered  five  or  lower.  More  importantly,  fifty-six  scored 
a  two  or  lower.  It  appears  that  the  dominant  factor,  in  establishing  the 
negotiaticin  position,  is  protection  against  uncertainties. 

1  THE  PILOT  STUDIES 

For  ant  FPI,  one  of  the  small  companies  (fifty  million  $  contract) 
proposed  the  target  cost  at  the  estimated  pessimistic  final  cost.  They 
did  so  to  optimize  protection.  If  they  could  have,  they  would  have  set 
the  target  cost  even  higher.  The  best  and  finals  and  the  dollars  available 
in  the  budget  changed  that.  In  reality  the  competitive  process  forced  the 
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contractor  to  set  the  target  cost  unrealistically  low.  To  offset  this, 
they  negotiated  and  obtained  a  price  ceiling  of  130Z  of  the  target  cost. 

This  was  about  what  they  thought  Che  final  costs  would  be  if  all  went  wrong. 

In  fact  they  ended  up  about  112Z  of  target. 

The  in-house  observations  of  Che  larger  companies  provided  a  wider 
perspective.  The  bidding  targets  were  determined  by  the  competitive 
pressures,  Che  anticipation  of  changes,  Che  follow-on  potential,  the  size 
of  Che  contract  and  Che  current  capacity.  Inflationary  pressures  were  also 
important.  Thus,  Che  companies  provided  an  estimate  of  the  most  pessimistic 
costs.  Every  effort  was  made  in  the  negotiation  to  at  leaet  cover  the  worst 
case  situation.  The  drivers  for  Che  negotiation  session  generally  were 
risk  reduction  or  aversion,  profit  satisfaction  and  technological  maximization. 

INTERVIEWS  AND  WORKSHOPS 

The  informal  discussions  established  credibility  for  the  hypothesis. 

The  negotiation  team's  main  goal  was  most  often  to  protect  the  company  against 
massive  losses.  The  downside  risk  was  often  much  greater  than  the  upside 
profit  potential,  and  there  was  an  administrative  lid  on  how  much  could  be 
earned.  But  there  was  not  an  adminiatrative  floor  on  how  such  you  could 
lose.  In  Che  current  atmosphere  of  competitive  procurement,  the  target 
costs  of  Che  development  effort  are  often  unrealistically  low. 

If  someone  needs  Che  business  badly  enough,  there  is  always  Che  likelihood 
of  the  buy-in.  As  has  been  seen,  the  buy-in  is  considered  to  be  a  reasonable 
strategy.  It  is  apparently  widely  practiced.  A  popular  solution  to  tight 
targets  is  an  incentive  contract  structure  that  would  reduce  Che  impact  of  Che 
overrun.  Thus  shallow  shares  or  more  importantly  high  ceilings  are  sought. 


Again  the  place  to  win  or  lose  is  at  the  negotiation  table.  So  goes  the 
industry  common  wisdom.  This  was  commented  on  time  and  time  again. 

SUMMARY  STATE.MENT  ON  HYPOTHESIS  FOUR 

A-  contractors'  behavior  will  vary  with  the  general  economic  conditions 
and  with  their  own  economic  health.  And  the  goals  of  the  corporation  are 
often  diverse  and  complex.  But  the  dominant  goals  reported  were  survival, 
long  run  profit,  technical  supremacy,  company  prestige  and  follow-on  business. 
And,  given  the  larg;  downside  risk  and  the  minimum  upside  potential,  it  is 
not  surprising  to  find  risk  averters  and  profit  satisfiers  among:  the  large 
companies,  as  is  so  often  reported  by  prior  researchers.  Given  this  element 
of  utueitainty  that  is  associated  with  technical  and  business  unknowns,  it  is 
probably  to  be  expected  that  companies  seek  protection  from  destructive, 
unmanageable  overruns.  The  easiest  place  to  handle  the  problem  is  at  the 


negotiation  table. 
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IlYPgniEiilS  FIVE 

THE  COVLRNMENT  IN  lYS  ADMINISTRATION  OF  THE  CONTRACT 
DESTROYS  ANY  OPPORTUNITY  FOR  THE  INCENTIVE  TO  WORK; 

There  are  several  requirements  that  must  be  met  tor  an  incentive  to 
function  as  a  motivator.  It-must  be  clear  what  the  rewards  are.  It  must  be 
achievable,  and  the  rewards  must  be  given  in  a  timely  fashion.  Hopefully,  the 
process  of  making  this  work  does  not  cost  more  than  the  potential  benefits 
associated  with  the  increased  performance  and  the  cost  efficiencies.  Hypothesis 
Five  and  Six  investigate  these  issues.  Is  the  administrative  process  such  as 
to  make  the  incentive  contracts  inoperable?  Does  the  admiitistrative  process 
destroy  the  motivation  and  does  it  cost  more  than  it  saves?  The  literature 
on  the  effectiveness  of  incentives  has  been  relatively  quiet  on  these  issues. 

There  is  not  the  wealth  of  studies  on  these  particular  areas  as  on  the 

* 

general  question  of  efficiency.  But  as  evidenced  by  the  few  studies  made, 
there  are  some  serious  problems  in  the  administration  of  the  incentive  contract. 

THE  LITERATURE 

In  1963  the  American  Marketing  Association  sponsored  a  series  of 
conferences  on  incentive  contracts.  In  one  of  it's  programs  held  in  New  York, 
Lindesko  of  RCA  spoke  on  the  administrative  aspects.  Also,  Mr.  Francis  Daigle 
of  G£  spoke  on  post  contractual  problems.  Nineteen  sixty  ttu'ce  was  a  long 
time  ago. 

Are  the  problems  still  valid?  Maybe  so.  Mr.  Lindesko  identified  seven 
problems.  These  were: 

1.  The  definizution  of  the  contract  after  performance  had  been 
substantially  completed. 
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2.  The  refusal  to  adjust  the  taryct  cost  when  the  additional  costs 
incurred  were  the  government's  fault. 

3.  The  government  delays  of  all  kinds. 

4.  The  refusal  to  write  schedule  or  performance  incentives. 

5.  The  inadequate  program  definition. 

6.  The  unattainable  targets  and  goals,  and, 

7.  The  lack  of  adequate  specifications^ 

Items  tour  and  five  probably  have  been  partially  remedied.  The  others 
probably  still  have  some  validity. 

Daigle  listed  some  fifteen  problems.  The  practitioner  will  find  them 
familiar.  These  were: 

1.  Fiscal  and  single  year  funding, 

2.  Changes, 

3.  Termination, 

4.  Changes  in  the  basic  terms, 

5.  Disagreement  in  performance  scoring, 

6.  Changes  in  personnel,  _ _ _ _ 

7.  Final  close  out  (too  long  from  incentive  earned  and  often  punitive), 

8.  Audit  (took  away  the  earned  fees) , 

9.  Uncertainty  of  rewards  (proof  of  100%  contract  fulfillment), 

10.  The  renegotiation  of  board's  attitudes, 

11.  Punitive  negotiations, 

12.  Successive  profit  squeezing, 

13.  Yesterday's  performance  becomes  tomorrow's  standard. 
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14.  The  statistics  game  on  the  number  of  CPFF  and  CPIF  contracts,  and, 

15.  The  lowering  of  fees  through  negative  incentives.  (20) 

In  a  paper  on  the  use  of  incentives  in  aircraft  procurement,  Redden  in 
'65  listed  some  nineteen  recommendations  and  conclusions.  Among  them  were 
some  that  pertained  to  contract  administration. 

1.  The  area  of  subcontracting  is  often  neglected. 

2.  Cost  audits  should  be  based  on  direct  costing  rather  than 
absorption  costing,  and. 

3.  Regardless  of  the  method  used  in  the  utilization  of  incentives, 
extreme  care  should  be  taicen  to  insure  that  the  government's 
crntrjls  over  the  contractor  are  kept  to  a  minimum.  (52) 

Newsletter  Number  Ten  published  in  Hay  of  *63  was  the  final  report  of 
the  AFflC  Management  Conference  held  in  Hontercy,  California  hosted  by  AF 
General  Uernard  Schriver.  There  were  fifty-two  proiects  set  up  to  improve 
acquisition.  One  of  the  major  focuses  of  the  time  was  the  "new"  approach 
to  contracting,  the  incentive  approach.  Consequently  the  topic  flavored  all 
the  undertakings  of  the  group.  Another  major  concern  was  the  increased  burden 
of  paperwork  placed  on  the  contractor.  A  similar  concern  was  the  increased 
involvement  of  the  government  in  the  acquisition  process.  Toward  these  ends 
several  projects  were  established.  They  recommended: 

1.  Contractor  reporting  requirements  be  standardized  and  reduced. 

2.  The  reports  required  be  sharply  curtailed. 

3.  The  elimination  of  inspection  and  audit  requirements  in  FP  contracts. 

4.  The  reduction  of  controls  over  the  contractor  where  there  is 
effective  subcontract  management. 
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5.  The  standardization  and  reduction  in  regulations. 

6.  The  relief  of  top  management  from  program  details. 

7.  The  reduction  of  the  procurement  cycle  time. 

8.  The  reduction  of  make  or  buy  requirements.  (12) 

Apparently  nobody  was  listening,  many  of  these  problems  are  still  around. 

Even  worse  they  are  being  rediscovered. 

T)iu  1962  original  incentive  guide  is  a  )ielpful  document.  It  listed 
several  administrative  requirements  for  the  contract  to  work.  These  were: 

1.  There  had  to  be  increased  communication  among  the  functions  of 
the  contractor  organization. 

2.  The  accounting  systems  of  the  contractor  had  to  be  able  to  detect 
problems  soon  enough  so  that  they  might  be  correlated. 

3.  The  reporting  systems  had  to  relate  cost,  schedule  and  performance  data. 

4.  Tt  was  impo''dtive  that  the  government  improve  its  administration. 

It  had  to  reply  promptly  to  requests  for  approval  or  direction. 

5.  Reps  had  to  go  out  promptly.  Contract  administrative  personnel 

should  expect  that  their  activities  would  be  viewed  much  more  critically. 

6.  Industry's  greatest  concern  was  that  the  government's  ineptness 
would  negate  its  opportunity  to  make  the  incentive  work.  (18) 

In  1967  Herbert  Roback  in  a  paper  presented  to  the  American  Bar  Association, 
traced  the  history  of  t))e  truth  in  negotiation  in  legislation.  (13) 

He  recalled  the  impkact  that  Karl  Vinson,  a  pioneer  of  profit  control,  bad  on 
government  procurement.  Vinson  was  for  a  long  time  Chairman  of  the  Armed 
Services  Procurement  Committee  and  as  such,  was  adamantly  opposed  to  incentive 


contracts. 


He  thouqht  that  they  were  a  give-away.  He  thought  that 


contractors  made  profit  merely  by  inflating  the  targets  and  not  by  earning 
them  through  increased  performance.  As  a  result  he  sponsored  the  Vinson- 
Trammel  Act  and  the  Smith-Vinson  Bills  on  the  eve  of  World  War  ZI.  In 
later  years  he  led  the  fight  for  the  Renegotiation  Act  of  1951.  Between 
1957  and  1963  the  Control lcr~General  published  eighty-two  reports  to  the  Congress 
on  over-pricing  of  negotiated  DOD  contracts.  The  atmosphere  created  by 
Vinson  toward  the  acrosi>acc  industry  through  his  allegations  of  dishonesty 
fueled  the  fire  for  close  supervision  of  contracts  and  helped  lead  the  way 
to  the  adversary  positions  that  are  sometimes  found  today.  Much  of  the 
administrative  process  had  been  imposed  on  the  premise  that  it  was  needed.  (13) 
In  a  *66  paper  by  Kennedy,  Nolan  and  Bass,  the  objectives  of  the 
incentive  contract  were  evaluated.  It  is  interesting  to  note  that  one  of 
the  motivations  was  to  eliminate  much  of  the  then  prevailing  chec)is  and  audits. 

To  Quote:  "The  interest  in  incentives  seemed  to  stem  from  several  factors. 

This  included  a  long-standing  feeling  that  the  government  bad  injected  itself 
too  far  into  contractor  surveillance  and  that  the  incentive  would  result 
in  less".  (22) 

Anotlior  interesting  historical  document  was  a  document  prepared  by 
the  Army  in  *57  as  a  guide  to  the  contract  types.  (32)  If*  its  comments  on 
incentives  it  listed  the  advantages  and  disadvantages.  The  disadvantages  they 

I 

felt  Outweighed  the  advantages.  They  listcKl  several  items.  Sooie  of  them 
bear  on  the  problems  of  administration  of  the  contract.  Tltese  were: 

1.  Incentives  require  complex  accounting  systems, 

2.  They  increase  the  cost  of  administration. 
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3.  The  government  assumes  part  of  the  risk, 

4.  It  is  difficult  to  establish  targets,  and, 

5.  They  require  experienced  and  honest  contractors. 

In  its  infancy  state,  the  stage  was  set  for  the  problems  of  complexity 

and  administrative  headaches.  The  contracts  would  require  more  administration. 

How  much  more?  It  would  increase  the  cost  of  administration.  How  much? 

On  the  same  point  the  Air  Force,  in  it's  *58  guide  to  contract  types  said  the 
following,  "Under  Title  Ten  of  the  U.S.  Code  such  a  contract  cannot  be  used 
unle.,s  it  is  first  determined  that  it  is  likely  to  be  less  costly  than  other 
types  of  contracts  and  that  it  is  improbable  to  secure  the  goods  and  services 
without  the  use  of  such  a  contract."  (30) 

Professor  Walter  Hill  in  *66,  in  a  study  for  the  Navy,  noted  that  the 
government  personnel  are  inadequately  trained  on  contract  administrative 
procedures.  Contracting  officers  were  too  conservative  and  inadequately 
trained  in  cost  estimating  and  pricing.  Cost  share  ratios  and  fees  were 
too  low  because  contracting  officers  were  afraid  they  might  be  viewed  as 
poor  negotiators.  Subcontracts  were  inadequately  administered.  Plant 
representatives  were  too  inflexible  and  possessed  an  audit  bias.  (61) 

LMI  in  a  *67  study  (67)  highlighted  several  administrative  deficiencies. 
There  were  gaps  in  implementing  policy  at  the  operative  level.  The  time  delays 
in  consummating  contracts  were  inordinate.  Contractors  were  not  kept  informed 
on  a  timely  basis.  There  was  an  attempt  to  force  conformity  in  the  management 
of  firms.  And  finally,  the  overhead  rates  that  were  developed  for  CPFF 
contracts  were  being  applied  to  incentives. 
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Uii  ttiK  Other  mdc  ot  the  coin.  Colonel  Tioy  JoiiCi;  at  the  Air  Force, 

1(1  .1  comiJieheiidive  doctoral  study  in  '  C^  lounJ  that  ijK.cidive  contracts  had 
resulted  in  imijroved  adrcinistration  of  contracts.  Tney  had  improved  admini¬ 
strative  discipline.  (70)  In  another  LMI  study  in  'Oh  it  was  reported  that 
tlie  administrative  process  had  cost  more  with  incentives  but  they  had  not 
votkcd  to  the  government's  disadvantage.  The  contract  should  have  reduced 
tilt!  administrative  problems  since  the  taork  statements  were  better.  (74) 

Fisher  of  Rand  in  '68  concluded  similarily.  The  govcrnmc((t  assumed  the  role 
of  a  conscious  buyer  rattier  than  a  benevolent  benefactor.  (SB)  At  a  later 
date.  Commander  Oppendahl  in  a  *77  analysis  generally  condemned  incentive 
contracts.  Along  the  way  he  commented  on  the  administrative  aspects.  He 
concluded  that  the  gover niuont-industry  interface  was  strained  by  formal 
tc«julations,  by  Congressional  action  and  by  public  opinion. (95)  And  Barry  J. 
Shillto,  in  talking  on  the  management  of  weapon  systems,  felt  that  ths  steps  taken 
in  ttic  Fifties  and  Sixties  were  in  the  right  direction  but  that  they 
"may  have  moved  so  far  as  to  deprive  us  of  the  appropriate  flexibility  to 
allow  the  most  effective  acquisition  to  take  place."  (114) 

Professor  Ray  Hunt  has  produced  some  of  the  most  thorough  and  provocative 
work  on  the  analysis  of  incentives.  For  the  most  part  he  had  disavowed  the 
traditional  incentives  and  had  recommended  thiT  use  of  the  award  fee  type 
contcacts.  In  his  studies  he  reflected  on  the  administrative  aspect.  (117) 

The  companies  he  studied  had  no  special  administrative  tecliniques  for  incentives. 

He  also  concluded  tliai  the  government  should  reduce  its  diicction  and  surveillance, 
lii  a  similar  tone,  in  an  early  *64  study,  W.c.  Frederick  in  coounentina  on  the 
adii.ini  strut  ion  of  contracts  said  "They  wui  c  often  awarded  before  the  requirements 
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were  knuwn  and  -tfiat  Die  yover nmeiit  constrained  inventiveness  and  inyenuity 
throuyh  their  administration."  (124) 

In  one  of  the  very  few  studies  to  look  at  the  administrative  aspect 
of  incentives,  Maior  Russell  Cleveland  of  the  Army  investiyated  the 
interface  between  a  project  manager  and  the  defense  contractor.  He  concluded 
that  there  were  deficiencies  in  the  administrative  interface.  The  Army  was 


not  using  the  services  of  DCAS  fully.  (165) 

Williams  and  Carr,  in  their  *81  Daijcom  study  of  contractor's  motivations, 

I 

made  some  observations  on  the  problems  of  administering  contracts.  Under  the 
section  on  disincentives  they  reported  ihat  both  governsient  and  industry 

i 

in  separate  questionnaires  ranked  the  pdoerwork  problem  as  the  greatest 

j 

disincentive.  Also  noted  wore  delays  a4d  discontinuous  relationships.  On 


I 

the  subject  of  incentives  they  found  tiiJt  tluv  could  be  effective  if  properly 


applied.  To  do  so,  one  had  to  match  th^  motivation  of  the  company  and  the 
pricing  arrangement  to  the  situation  (Ai|ro  80-06) 


To  date,  the  literature  has  not  provided  an  adequate  base  to  fully 


assess  the  natuie  of  the  problems  associated  with  the  administration  of  the 


incentive.  However,  the  NCHA  questionnaire,  the  pilot  studies  and  the 
industry  workshops  and  interviews  did  provide  a  rich  source  of  information. 


THL  NCMA  gUfSTIONNAIRES 

Five  questions  addiessed  the  hypoDiesis.  Question  forty  looked  at 
t)ic  impact  of  changes;  Question  forty-one  attempted  to  identify  particular 
administrative  practices  tJiat  have  proven  destructive,  and  Questions  forty- 
two  and  three  ctHni.ar  ed  the  costs  of  adiMiii  strat  ioii  with  Die  benefits.  Finally, 


Question  five  ot  Part  Two  went  directly  to  the  heart  of  the  issue.  Does  the 
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jdainist rat ive  process  destroy  the  potential  of  the  incentive?  Since  Questions 
forty-two  and  three  dealt  primarily  with  the  costs  of  administration  they 
are  .  vered  under  Hypothesis  Six. 

Question  forty-one  read:  “The  administrative  burden  of  the  government 
contractor  is  reflected  primarily  through  changes,  too  many  audits,  the 
attitude  toward  the  contractor,  the  timeliness  of  responses  and  handling  of 
paperwork,  regulations  and  oth  r."  Respondents  were  to  rank  the  three  most 
important. 

The  most  persistent  problem  appearing  was  the  government's  inability 
to  resolve  problems  in  a  timely  manner.  It  was  closely  followed  by  the 
impact  of  regulations.  The  third  most  frequent  factor  was  changes.  Attitudes 
and  the  frequency  of  audits  were  weak  in  comparison.  This  was  surprising 
because  of  the  large  number  of  cocments  on  audits  confronted  in  the  workshops 
*  d  interviews. 

Question  forty  read;  "The  government  eliminates  much  of  the  opportunity 
for  the  incentives  to  work  because  of  the  many  changes  it  introduces  into 
the  programs."  The  possible  responses  were:  I  agree  completely,  I  agree 
gc' 'rally,  I  agree  partly,  and  I  disagree.  The  responses  are  shown  below. 

CHOICE  Z  ’lESPOHSE 

I  agree  completely  19 

I  agree  generally  36 

1  agree  partly  32 

I  disagree  13 

As  can  be  seen,  the  general  tenor  of  the  responses  was  in  support  of  the 
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hypvjthosis.  Eighty-sevon  [jeicciit  are  on  tlic  agree  side  of  the  argument. 

The  question  is  the  degtee  aitd  the  intent  of  Ltie  statement  in  Che  perception 
of  tile  i'es{K)iidents .  .Notice  only  thirteen  percent  disagreed.  Who  are  the 
thirteen  percent?  Does  the  size  or  product  line  handled  make  a  difference? 
When  considered  in  the  context  of  Question  forty-one  as  presented  above, 
the  relevance  of  the  answers  becomes  more  significant. 

Question  t^ve  of  Part  Two  read:  "In  many  instances,  Che  government, 
in  administerif.g  the  incentive,  destroys  any  opportunity  for  the  incentive 
to  work  answer  on  a  scale  flow  zero  to  nine.  Zero  beiriij  agree  and  nine  being 
you  disagree."  The  results  are  listed  below. 

RESPONSES 


VALUE  %  RESPONSE 

Agree  0  17 

1  6 

2  13 

3  14 

4  8 

5  ll 

6  5 

7  11 

8  5 

Disagree  9  6 


The  distribution  was  more  evenly  spread  than  anticipated.  Fifty  percent 
■cored  a  three  or  lower.  Fifty-eight  percent  scored  a  four  or  lower.  This 
defined  a  fairly  stro.-ig  fueling  for  support.  This  compared  with  twenty-seven 
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percent  at  the  high  three  numbers  (7,0,9,).  There  is  a  strong  feeling  (I7'i) 
at  the  zero  position.  There  is  a  similar  strength  at  the  two  and  three  levels.  ' 
No  such  reactions  are  exhibited  on  tlie  high  end  of  the  scale  at  eight  or  nine. 

Ih  terms  of  the  questionnaire,  it  is  not  at  all  clear  as  to  the  full 
impact  of  the  administrative  practices  on  the  effectiveness  of  incentives. 

There  certainly  is  disenchantment.  And  a  goodly  number  expressed  dissatis¬ 
faction.  In  Question  forty  there  was  overwhelming  supiXDrt  for  the  hypothesis. 

One  would  have  thought  that  there  would  l^ve  been  a  similar  pattern  for 
Question  five.  The  questions  taken  together  seem  to  say  that  the  major 
problems  are  requl,.tory  (a  catch-all),  the  government’s  inability  to  respond 
in  a  timely  fashion,  and  changes  to  the  program.  Audits  received  less  a 
condemnation  than  anticipated.  The  role  of  the  government  in  its  administration 
of  the  incentives  is  definitely  a  problem. 

THE  PILOT  STUPy  DATA 

A  much  stronger  reaction  to  the  government  administrative  process 
was  conveyed  through  the  pilot  studies.  This  was  particularly  true  for  the 
smaller  companies.  As  written  in  the  Phase  Two  report,  one  of  the  headaches 
was  that  the  companies  were  either  being  audited  or  preparing  to  be  audited. 

The  process  of  compliance  from  the  perspective  of  the  contractor  to  administrative 
agencies  was  a  daily  requirement.  The  major  problems  were  as  follows, 

1.  T)ie  OCAS's  preoccupation  with  allowable  costs  and  appropriate 
rates  and  fee  levels  discouraged  the  company.  The  management 
never  could  count  on  a  given  return  on  its  investment.  There 
were  too  many  factors  unresolved. 
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2.  There  was  never  a  final  decision  on  issues.  Differences  once 
apparently  resolved  seemed  to  reappear  to  be  rearyued. 

3.  The  government  teams  often  threw  their  weight  around.  They  were 
the  experts.  They  also  had  the  authority.  And  they  let  the 
company  know  it.  (Many  of  their  observations  turned  out  to  be  valid). 

■4.  There  was  a  lot  of  redundancy.  The  myriad  of  government  offices 
wore  often  tnaware  of  each  others*  activi.ies. 

5.  Everything  took  longer  than  expected. 

6.  Agreements  made  early  in  the  program  were  often  reversed  by  a 
new  contracting  officer  or  auditor. 

7.  The  inability  to  find  a  single  individual  who  could  bind  the 
government  was  frustrating  and  confusing. 

8.  The  significance  of  personal  whims  was  at  times  highly  destructive, 

8.  Enormous  amounts  of  company  time  and  talent  was  expended  complying 

with  the  government’s  administrative  offices  and  visiting  teams. 

10.  The  amount  of  documentation  that  was  required  was  extremely 
burdenson.e.  Was  it  used? 


11.  The  many  changes  to  the  contract  and  the  related  changes  in 
personnel  coupl'"-’  -ith  the  usual  long  performance  periods  obsdured 
the  original  intent  of  the  parties. 

12.  The  threat  of  unallowable,  unallocable  and  unreasonable  costs 
hung  over  the  head  of  the  incentive  from  the  beginning. 

In  light  of  the  above  it  certainly  appears  that  the  administrative 
process  affected  the  incentive  in  several  ways.  It  diluted  the  potential 
of  the  incentive  through  the  implied  threat  of  reduced  profit,.  In  its 
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inability  to  respond,  the  government  destroyed  any  rewards  that  might  be 
earned,  and  by  imposing  its  will  on  the  producing  firms,  it  mitigated 
against  the  motivation  of  the  company  to  innovate  and  create.  For  an 
incentive  to  function  as  a  motivator,  the  reward  must  be  clearly  understood, 
it  must  be  reasonably  attainable,  and  the  reward  must  be  received  in  a 
timely  fashion.  None  of  these  requirements  were  met. 

INTERVIEWS  AND  WORKSHOPS 

.  There  was  often  a  great  deal  of  enotion  attached  to  questions  of 
administration  in  the  workshops.  Initially  there  was  reluctance  to  discuss 

i 

issues  that  were  unduly  critical.  This  was  particularly  true  in  meetings 

j 

attended  by  both  government  and  industry.  In  sessions  with  the  groups 
segregabed  one  received  a  different  perspective.  It  also  made  a  difference 
if  the  Contractor  was  small  or  large.  The  small  contractors  had  less 
leverage.  Many  of  the  larger  firms  were  able  to  ignore  or  thwart  the  less 

reasonable  administrative  burdens  or  requests.  Not  sc  the  small  companies. 

i 

j 

They  were  more  at  the  mercy  of  the  bureaucratic  process. 

Many  of  the  comments  made  are  similar  to  those  noted  above.  The 
following  represents  the  sentiment  of  the  workshops  and  interviews.  There 
was  little  question  as  to  the  validity  of  the  hypothesis  in  the  perception 
of  the  industry  group.  There  was  also  agreement  on  the  part  of  the 
government  team  on  many  issues  that  restricted  the  motivation  of  the  incentive. 
The  industry  groups  almost  always  mentioned  several  factors: 

1.  The  competitive  environment  resulted  in  buy -ins  and  tight  targets. 

This  destroyed  any  meaningful  opportunity  to  substantially  perform 
below  target. 


2.  There  was  a  tendency  to  think  of  the  CPIF  like  a  CPt'F  contract. 

3.  A  company  cannot  reasonably  predict  a  learning  curve  for  five  years 

4.  The  time  periods  were  too  lony  for  the  incciitive  to  work.  There 
were  many  reasons  why  this  was  so.  Kor  example,  the  turnover  in 
personnel  alono  obscured  the  intent  of  the  incentive. 

I 

5.  The  line  items  in  the  contract  identified  in  tJie  WbS  really  did 
not  reflect  how  the  company  nuna4jed  the  proijraais.  Kor  example, 
how  did  you  bill  sustaininq  enq ineer inq?  Anri  how  can  you  manaqe  it 

Cl.  Estimates  to  completion  were  qrossly  inaccurate. 

7.  The  comxjanies  managed  their  programs  on  the  basis  of  their  own 
systems  and  not  those  of  the  government. 

8.  The  companies  staffed  to  the  level  of  the  budget.  Therefore  the 
costs  were  self-fulfilling. 

If  a  company  was  to  manage  an  incentive  it  had  to  staff  accordingly 
This  affected  overhead.  Most  companies  were  staffed  to  know  what 
was  going  on  in  the  incentive  but  not  to  char,ge  it. 

10.  There  were  often  fixed  price  changes  to  inceutive  contracts. 

This  impacted  the  estimated  costs. 

11.  There  was  a  growing  tendency  or.  the  part  of  the  government  to 
treat  CPIF  contracts  like  I'i'I  contracts. 

12.  Tlicre  was  no  incentive  to  frcece  the  des'ign.  Changes  were  the 
key  to  more  dollars.  You  could  make  more  throiuxli  changes  than 
through  cost  reduction.  Yet  the  contracts  were  awarded  as  if 
there  were  to  be  no  changes. 
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13.  The  auditors  acted  as  thouyh  the  industry  team  were  crooks. 

14.  You  could  never  find  one  person  to  bind  the  government.  And 

when  you  did  think  you  had  someone,  it  often  turned  out  he  was 
not  authorized  to  do  what  he  had  done.  He  would  say  one  thing 
and  later  someone  else  would  countenoand  him. 

15.  The  administrative  function  was  preoccupied  with  keeping  fee 
levels  low. 

16.  Everything  took  too  long.  The  turnaround  time  mitigated  the 
potential  of  the  incentive. 

Many  of  the  factors  mentioned  above  were  also  on  the  government’s 
list.  However,  some  were  unique.  These  follow: 

1.  Tne  contractor  was  not  to  be  trusted. 

2.  Unless  audited  there  was  a  temptation  to  shift  costs  among  contracts. 

3.  There  was  no  real  attempt  to  keep  costs  down. 

4.  Incentive  contracts  required  a  lot  more  administration  than  the 
CPFF  contracts. 

5.  "On  the  CPIF  there  is  cost  certification.  So  let  him  go  and  wc 
will  catch  him  on  the  audit.”  This  resulted  in  an  attitude  of 
punitive  audits.  "The  whole  data  area  is  a  disaster.  No  one 
really  understands  it.  Half  the  data  that  yo-j  get  nobody  else 
can  really  use." 

6.  A  major  problem  was  the  contingencies.  They  should  be  recognized 
from  the  outset  and  not  ignored. 

7.  There  was  often  more  administration  on  a  fixed  price  contract 
because  of  the  fear  of  an  excessive  profit. 
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8.  Competition  really  did  not  solve  the  market  {Jtoblem.  We  need 
to  rethink  the  nature  of  aerospace  economic  markets. 

9.  If  we  did  not  keep  our  eyes  on  the  contractors  they  would  steal 
us  blind. 

10.  Fifty  percent  of  government  procurement  and  contract  administration 
was  how  to  price.  The  other  half  was  getting  adequate  program 
definition. 

11.  The  worse  thing  that  could  happen  to  a  government  contracting 
officer  is  for  an  incentive  to  really  work.  If  the  contractor 
really  underran,  everyone  thought  that  he  sold  the  government 
high  targets.  And  Che  negotiator  looked  like  he  goofed. 

12.  The  average  guy  didn't  underrtand  incentives  and  how  they  worked. 

13.  The  small  and  medium  size  cotttractors  that  we  dealt  with  did 
not  know  what  they  were  doing.  They  needed  a  lot  of  help  in 
complying  with  the  government  regulations. 

SUMMARY  STATEMENT  (X  HYPOTHL’SIS  FIVE:  IN  MANY  INSTANCES  THE  GOVERNMENT 
IN  ADMINISTERING  THfi  INCENTIVE  DESTROYS  ANY  OPHOftTUNlTY  FOR  THE  INCENTIVE 
TO  WORK. 

There  are  at  least  two  aspects  to  this  question.  One  is  whether  the 
current  procurement  policies  are  consistent  with  the  intent  of  the  incentive. 
Anothtii  is  whether  the  actions  of  the  government  administrators  in  implenenCing 
Che  policy  is  destructive  or  constructive.  Are  procurement  policies  and 
procedures  appropriate  to  the  effectiveness  of  uhe  incentive?  From  the  above, 
it  appears  that  the  answer  is  that  much  exists  that  is  counterproductive. 

The  literature,  the  questionnaires,  the  pilot  studies,  and  the  workshops  are 
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consistent  on  several  issues.  These  are: 

1.  The  competitive  environment  miyht  render  the  accomplishment  of 
underruns  highly  unlikely.  In  that  sense,  the  incentive  is  doomed 
from  the  beginning  if  underruns  were  the  intended  goal. 

2.  The  intrusion  of  the  government  into  the  corporate  process  is 
both  time  consuming  and  costly.  It  might  also  be  destructive. 

3.  The  inability  of  the  government  to  respond  in  a  timely  fashion 
mitigates  against  the  effectiveness  of  the  incentive.  Rewards 
have  to  be  timely. 

4.  because  of  the  close  working  relationshio  on  many  of  the  larger 
complex  programs,  it  is  hard,  if  not  impossible,  to  identify  cause 
and  effect.  If  a  schedule  is  not  net,  whose  fault  is  it? 


S.  There  is  a  covert  attitude  that  industry  is  unethical  and  cannot 
be  trusted.  They  need  to  be  policed.  Inherent  in  this  attitude  is 


a  philosophical  construct  that  the  market  nechanisa  cannot  keep  the 
companies  honest.  In  the  same  vein  there  is  an  attitude  on  the 
part  of  industry  that  nany  of  their  government  counterparts  are 
not  as  well  prepared  in  their  |^obs  and/or  not  as  motivated  in  its 


execution. 


6.  The  administrative  apparatus  is  an  all  encompassing,  all  imposing 
presence  in  the  aerospace  business.  The  government  is  always  there. 
They  are  visiting  or  planning  tip  do  so. 

7.  It  is  not  at  all  clear  if  the  t^am  (government  and  industry)  works. 
Is  there  a  mutual  low  key  "working  of  the  systtan"  to  get  the  job 


done?  Perhaps  if  the  facts  were  known,  the  interaction  gets  the 
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job  doFic  in  spite  of  the  prohibitive  administrative  burdens. 

The  administrative  aspect  of  the  incentive  contract  needs  further 
study.  .  To  date  the  focus  iias  beeii  on  other  areas.  Could  the  process  be 
tailored  in  some  fashion  to  permit  the  requirement  of  effective  motivation 
to  be  met?  In  what  w.iyG  does  it  help?  Wliat  arc  the  positive  constructive 
act  icjun  that  the  administrative  team  c,>n  do  to  helii  in  tlos  reqard?  The 
administration  of  the  contract  appears  to  play  a  major  rejie  in  negating 
the  jjotential  of  the  incentive. 
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HYPOTHESIS  SIX 

THE  COST  OF  ADMINISTERING  AN  INCENTIVE  MAY  OU'WEIl,:}!  ANY 
SAVINGS  TH^.T  MIGHT  BE  ACHIEVED  THROUGH  THE  INCENTIVE  AKKANCEMENT. 

How  nuch  more  does  it  cost  to  administer  an  incentive  than  a  CPFF? 

Du  wc  spend  more  than  we  save?  And  how  can  wc  really  measure  this?  It 
at!  iMceritive  were  not  used  and  a  CPFF  were,  wliere  would  the  target  costs 
have  been  set?  At  the  outset  it  is  imjwrtant  to  be  clear  about  the  hypothesis. 
It  is  a  crude  attempt  to  gau^e  impressions  about  the  relative  costs  of  admin¬ 
istration.  Assume  that  overruns  averaged  fifty  percent  witli  the  CPFF  contracts 
Assume  also  that  incentives  reduced  this  to  twenty  percent.  But  the  cost  of 
administration  increased  forty  percent.  Then  the  value  of  incentives  would 
be  SOI  iously  eroileJ .  TJie  concept  would  have  to  be  caret  ully  reconsidered. 

Much  of  the  incentive  literature  was  silent  on  the  question  of  the 
administrative  burdens.  There  was  very  little  data  on  s|H;Cific  costs. 
Co.’isequcntly  firm  conclusions  could  not  be  reached.  But  ttio  research  was 
in.structivc  as  shall  be  seen. 

THE  LITERATUKE 

Tlie  data  search,  based  on  using  incentive  contracts  and  related  terms 
for  entry,  did  not  reveal  a  single  study  on  the  cost  of  administering 
incentives.  But  in  the  studies  cited  in  Volume  Three  there  are  hints  about 
the  problem.  For  example,  in  an  Army  contract  guide  of  1957  one  of  the 
pioblems  cited  for  incentives  was  the  additional  administrative  burden  and 
its  cost.  (32)  Also,  in  *50.  a  study  at  M.I.T.,  Ait  Force  Major  Mahoney 
found  that  one  of  tJ»e  prime  reasons  that  industry  avoided  government  business 
wus  the  administrative  burdens.  (34)  Hunt  took  another  tack.  (117)  He  opposed 


I.iriii.tl  artificial  ar  raii'joments  arnl  strainjly  rccoiiuuuiiai-.l  the  awai  <J  fee. 


A:a  iMi't.  c)l  tiis  cure  he  i  ecOimnoiiJeil  active  coiiLtact  mai.-ijeiin-ut  .  He  dlJ  i.o 
t^.)  assure  adequate  i lit orac tiOH ,  feedback,  aiid  tiinely  rewaiJc.  An  observation 
bv  Denr.is  E.  Mundhenk  in  a  *74  study  done  at  Maxvell  Air  force  Base  is 
w*iiiy:  oimiiiit  nt  i  nq  oii.  He  ijnotes  n  vic«--j)ri-:.ideiit  ot  br.uila;;. 

"Incofitives  are  hai  d  tfi  structure  and  hard  to  maiia  |e,  fjat  jiiceiitivcs  are 
aiiiontj  the  best  maiiaijeiiicnt  tools  we  have."  (yi)  Jn  a  recent  *B1  Arniy 
iTkJCureniont  Reso.'.rch  Crtice  study,  Williams  and  Carr  iwveied  acjiects  of 
a<.lmiiiisii'aiiori.  Aliheuqh  not  addressing  cost  s;|>ei-i  f  i  t;a  1 1  y ,  it  did  conunent 
on  laotors  related  to  cost.  The  study  cited  eiqht  |)osSible  problem  areas 
(dis'inccntivus) .  It  included  lack  of  relationship,  excessive  activities, 
inadequate  lead  time,  low  price,  excessive  paperwork,  delays,  socio-ecor.omic 
factors  and  poor  S{>t*cifications.  The  most  troublcsuiiie  were  excessive  paperwork 
and  uiidue  delays.  But  all  were  ranked  as  beinq  imjxirtant.  Particular  responses 
varied  by  industry  segment  and  size.  (APRO-80-06) 

In  a  paper  prepared  by  Mr.  Jaoies  B.  Gordon  of  TRW  for  a  I'jbO  conference, 
similar  sentiments  were  expressed.  In  talking  akx>ut  the  general  contractual 
envi  miuiic-nt.  Mi.  Coiduii  noleni  tevetal  probleiii:,  iciatiiMj  to  I  hi-  cost  of 
adminintiation.  These  wc-re  increased  audit  survci  ll.incc  ,  adoitional  General 
Accounting  Olfice  surveys,  C/SCSC,  cost  account i n-j  rta-ndan.  ,  and  Congressional 
investigations.  (Kemaiks  by  James  b.  Gordon  TRW  Defense  and  Space  Systems 
Croup,  May  1,  19H0  at  the  Mission  Assurai.ce  00  Worksliop,  bos  Angeles,  CA)  . 

The  implications  are  that  the  costs  of  admimsi  rat  ion  aie  going  up, 

They  ate  becoming  ever  moi  e  complex  and  burdetisome .  boei.  this  increase  tlic 
likeliho.Ki  of  meeting  the  procurement  goals  of  the  set  vice;. V  Wa..t  is  the  impact 
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on  proposed  savings  on  incentives?  Or  in  fact  wouid  the  contracts  work  more 
effectively  if  there  were  more  administration?  Hunt  suggests  the  Key  is 
flexible  interaction.  (117)  This  area  needs  further  investigation.  An 
ir.tr iguing  question  is  what  is  necessary  in  the  way  ot  adn.inistration  to 
make  the  incentive  work? 

THE  NCMA  QUESTIONNAIRE 

Throe  questions  were  on  the  instrunient  to  test  this  hypothesis.  Question 
Icjrty-two  was:;  "Oi.  you  think  the  cost  of  uditu  ni  stci  i  ini  I'lcentive  contracts 
outwi.-ighs  the  beiielils."  {^feio  to  nine,  with  nirii.-  cij  s.iqi  ee)  .  Kortythrcc 
read:  “What  percent  of  the  incentives  final  contract  costs  are  attributable 
to  the  adii.inistratioi.  oi  the  contract?"  The  f>ossible  icuponses  were:  less 
than  live  percent,  between  five  and  ten  percent,  and  niore  than  ten  percent. 
Question  five  in  I'art  'IW  asked  directly  if  costs  exceeded  benefits. 

Koi  Question  forty-two  the  resixinses.  were  as  listed  below: 


Agree 


Disagree 


V.iiue 

0 

1 

2 

3 

4 

5 
C 
7 
fl 


g 


%  Response 

14.9 

10. ft 

11.4 
B.7 

10.5 

9.B 

13.5 
7.5 

8.9 
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■Mj.'ur  ioity-.’..;'  ,  >  ;  .  out  i  .-i  ?  i  -  < .'.ii  ..  l->  .  Ai.O  ilfty-uiio 

j  !  ron.'  Iivo  nitio.  I:,  ttiis  ic:  :'0(;t  it  w.ji,  ovorily  spjit.  Thu 

r.-^rr:  1  :  fooliriq  !>trci..)ly  t!ljt  it  aiJ  :>  I  «ui,  ifto.  .1  l.ii.ioi^  ttiai-  those  who  tclt 
it  wcis  (14.^11  to  il  ‘jt-j.  Koi  the  ;  t  j;jt  t  tlio  diit.i  would  soqqest  that 
tho  specific  role  played  by  the  adr.itiistr utiori  of  the  cotitiact  probably 
varies  with  the  sitvatiot..  To  explore  this  ijossibiiity  udJitiotial  atialysis 

I  piiivided  below. 

■•lost  10(1  1  01  t  y-t  111  oe- ' s  pufjxJsi  w.i  .  to  ij.iMi  iiiMip.l  iiilo  the  Cost  of 
.iviiiii  til  stei  iiKj  iiiceiit  i ves .  Many  rules  ot  thumb  Itave  be'eii  arbuiiiJ  the  industy 
tor  ye. If!..  lii  tfie  early  Sixties,  at  ttie  btfioo)  of  tlys.t  eni;;  and  Ixxjistics, 
thv  cost  ot  contract  administration  was  otten  stated  to  studerits  to  be  about 

I I  .e  to  teri  pcrcfiit  of  the  contract  price,  (question  fmty-three  provided 
I  111  1 1-  opii.iie.,  'I'hi'  r  I'sjxiiiser.  are  lislml  Ik  Ihw. 

('i‘>ii  cv  X  hi'spi  >iisi. 

Less  than  five  percent  30 

Itelweeii  live  and  ten  percelit  34 

More  than  ten  pe-rcent  •  2J 

bixty-lwo  percent  said  ntorc  than  five  percent.  CM  these,  thirty-nine 
pi’iiciit  s.iid  botweeii  live  and  ten  iM-rceiit.  AliiHjst  tni'-  louith  (twenty-three 
pel  vent)  said  mere  than  ten  percent.  This  of  course  has  to  be  corr.pared  with 
the  Cost  oi  administering  any  type  of  contract.  How  does  this  compare  to 
tlie  CPIT'?  What  about  tlie  CPAP  which  everyone  assumes  is  much  nioru?  Wtiat  is 
the  cost  of  administer nq  the  fixed  price?  And  in  computing  the  costs,  what 
ir.  to  be  included?  It  must  be  kept  in  mind  that  this  was  a  broad  question 
tfiai  attc-mpi.c-d  to  get  at  a  qene-ral  asse.'.rtnu-nt  of  the  pioliic;!i.  The  responses 


Disagree  9  7.1 

The  distribution  was  quite  evenly  spread.  Porty'‘ei9ht  percent  answered 
fron  zero  to  four.  Fifty-two  percent  responded  in  the  five  to  nine  bracket. 

The  low  three  nuiid>ers  accounted  for  twenty-six  percent.  The  top  three  nuibered 
twenty-four  percent.  Fully  one-fourth  of  the  respondents  %#ere  represented  at 


the  strong  end  of  each  position.  Perfiaps  the  variation  can  be  explained  by 
the  contracts  handled  by  the  firm  or  by  the  product  lines  and  fins  size. 

But  about  half  the  respondents'  attitude  was  in  agreement.  There  certainly 
seems  to  be  a  problem. 

THE  PILOT  STUDIES 

In  the  small  and  medium  size  companies,  excessive  amounts  of  the  companies* 
administrative  time  was  devoted  to  responding  to  the  demands  of  the  government 
administrative  personnel.  Even  the  CEO  was  involved  in  the  smaller  companies. 
Estimates  of  the  time  spent  responding  to  or  visiting  with  government  administrators 
varied  from  ten  to  twenty  percent.  Another  measure  ms  the  frequency  of  problems. 

For  two  of  the  companies  studied  in  some  depth  the  pattern  was  daily.  Something 
came  up  every  day  requiring  the  chief  executive’s  time  relative  to  the  administration 
of  the  contracts.  It  was  an  all  pervasive  phenomenon.  As  noted  earlier  the 
company  was  being  visited  by  a  government  team  or  it  was  preparing  for  a  visit. 

Tiiu  cost  of  responding  to  these  requirements'  was  placed  by  the  company  at  an 
excess  of  fifteen  percent  of  the  contract  target  cost. 

There  is  little  doubt  that  the  costs  of  administration  are  oftan  exesssiva. 

On  the  basis  of  the  pilot  studies  one  must  conclude  that  the  area  of  contract 
administration  needs  to  be  carefully  reassessed.  The  original  intent  of  the 
incentive  contract  to  reduce  government  involvestent  in  the  contractors  management 
certainly  seems  to  have  failed.  Is  this  level  of  hand'holding  and/or  checking 
really  necessary?  Can  there  be  same  disengagement?  And  if  there  can  be, 
wliei'u  and  how  can  it  be  implemented? 
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WORKSHOPS  AND  INTERVIEWS 

In  the  workshops,  it  was  difficult  to  ascertain  the  exact  costs 
associated  with  the  administration  of  t!te  contracts.  Such  figures  as  the 
cost  of  data  were  available  from  contract  records.  However,  these  alone 
often  exceeded  ten  percent  of  the  contract  price.  But  arc  these  appropriate 
as  administrative  costs? 

0 

SUMMARY  STATEMENT  ON  HYPOTHESIS  SIX 

It  appears  that  the  costs  of  administering  contracts  is  excessive. 

This  area  needs  careful  evaluation  and  reassessment.  Tiic  bureaucracy  of  the 
government  procurement  process  is  constantly  increasing  xn  terms  of  its 
paper  requirements  and  in  terns  of  increased  legislative  demands.  What  does 
an  incentive  contract  need  in  administration  over  and  abo*/e  that  of  a  fixed 
price  contract  or  an  award  fee?  Do  CPFP  contracts  require  mors  or  less  than 
incentives?  The  Navy  and  the  Air  Force  seem  to  have  dfvergent  views  as  to 
the  level  of  administration  that  is  productive.  The  Navy  tends  to  leave  the 
contractor  to  run  their  own  ship.  The  Air  Force  has  concluded  that  they  have 
to  help  run  the  ship.  Who  is  right?  Oo  we  need  more  or  less  involvement  in 
the  acquisition  process?  At  the  heart  of  the  administrative  burden  burns  this 
much  more  fundamental  question.  Oo  ««e  disengage  or  not?  And  if  so,  how  much 
and  where?  It  would  be  helpful  if  a  meeting  of  all  the  services  could  be 
held  to  explore  some  of  these  different  philosophies. 

It  probably  is  safe  to  state  the  following: 

1.  The  costs  of  administering  an  incentive  contract  is  a  function 
of  the  complexity  of  the  incentive. 
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2.  The  cost  of  adininisteriiKj  an  incentive*  contract  is  a  function  of 
the  specific  service.  The  Navy  appears  to  administer  less  Chan 
the  Air  Force. 

3.  Much  of  the  administrative  burden  is  of  a  general  nature.  No  natter 

what  kind  of  contract  one  has  with  the  government  there  is  X  amount 
of  paperwork.  ^ 

4.  There  is  probably  a  mininiuio  amount  of  administration  if  an  incentive 
is  to  function  properly.  Hunt  makes  the  point,  and  probably  validly, 
that  if  an  incentive  is  to  motivate  there  has  to  be  timeliness  and 
feedback.  This  requires  open  channels  of  communications  and  interaction. 
(117) 

5.  It  is  difficult  to  assess  what  the  final  contract  performance  would 
have  been,  if  there  were  no  administration  (audits,  etc.).  Certainly 
there  is  a  need  for  some  surveillance  if  only  against  the  "dishonest 
minority". 

6.  The  comments  most  supported  across  the  board  were: 

A.  The  delays  in  response  time  are  very  damaging. 

B.  There  are  probably  too  many  audits  and  too  much  paperwork. 

C.  Too  often  there  is  mediocracy. 

D.  There  is  too  much  indecision  and  Change. 

E.  There  are  too  many  turnovers  in  personnel. 

F.  There  is  an  unfortunate  pervasive  lack  of  trust  of  contractors 
by  too  many  government  personnel. 

7.  Traditional  incentive  contracts  cannot  be  responsive  to  motivational 
potentials  unless  something  is  done  about  the  problems  of  timeliness, 
turnaround  times,  the  attitudes  towards  rewards  and  the  paperwork  mill. 
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HYfOTULSlS  SEVIIN 

MANY  CON'l'RACTUAL  ARRANGEMENTS  AHL  DESIGNED  FOR  INTHNTIOHAL  OVERRUNS. 

There  are  several  aspects  to  this  question.  What  are  the  real  goals  of 
the  comiiany?  How  are  they  expressed  and  to  what  extent  do  they  dominate  in 
the  negotiation  sessions?  For  example,  companies  utilize  internal  budgets. 
These  reflect  their  best  guess  of  real  costs  and  hove  f  major  impact  on  cost 
outcomes.  Also  tight  targets  aometimes  make  the  goal  of  significant  cost 
reduction  below  target  highly  unlikely.  In  this  situation  do  companies  pay 
any  attention  to  the  incentive  provisions  on  the  underrun  side?  Ulut  impact 
might  it  have  on  the  overrun  side?  Would  the  contractor,  in  recognition  of 
his  plight  design  the  contract  primarily  to  protect  against  major  losses? 

Large,  mature  contractors  are  risk  averters  and  profit  satisfices.  How 
%K>uld  this  be  reflected  in  the  contract  incentive  structure?  Probably  it  would 
motivate  the  contractor  to  structure  the  incentive  to  maximize  cost  dollars 
at  a  given  profit  level.  To  tihat  extent  does  the  data  support  this? 


THE  LITERATURE 

There  were  not  many  studies  that  dealt  with  this  prscise  question.  But 
a  few  addressed  related  issues.  For  exagg>le,  in  a  paper  in  19691  this  author 
reviewed  the  1908  Incentive  Contracting  Guide.  (2S)  Multiple  incentives  were 
in  a  sense  designed  to  permit  overruns.  Contractors,  if  they  achieved  the 
schedule  and  performance  goals,  were  paid  a  reasbnable  fee  (perhaps  two  or  three, 
percent)  even  if  they  overran  one>hundred  percent.  0urir>g  his  many  years  of 
consulting  the  author  often  designed  and  negotiated  similar  incentives  that 
permitted  substantial  overruns.  (1S4) 
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TIIK  NCMA  gUESTIC;JN;'.IKES 


Question  twentV'Six  of  Part  One  and  Question  seven  ot  Part  Two  are 
applicable.  These  are  reviewed  below.  Question  thiriy-nine  and  Question  ten 


also  bear  on  the  issue.  First,  to  set  the  issue  in  pei s{)ective.  Question  thirty- 
nine  and  Question  ten  are  first  reviewed. 

In  Question  thirtynine,  the  importance  of  protection  as  the  goal  of 
negotiation  was  explored.  If  the  major  puriK»se  was  to  protect  against  an 


expected  overrun,  then  the  way  to  do  it  would  be  to  structure  the  incentive 
for  that  purpose.  From  Hypothesis  Four  it  was  concluded  that  contractors 


olten  Went  into  ncgotation  with  the  chief  aim  of  protection. 

In  Question  ten  the  subject  of  buyins  was  probed.  Buyins  turned  out 
to  be  widely  practiced.  This  again  suggested  probable  overruns,  the  need  for 
protection,  and  the  design  of  contracts  for  anticipated  overruns. 

Question  twenty ~»ix  read:  "How  often  are  contractual  arrangements 
designed  for  intentional  overruns  (Fart  A)  or  as  a  protection  against  the 
Mrst  possible  outcomes  (Part  B)."  The  results  are  listed  below:  - 
A.  Intentional  Overruns 


Value 


%  Kesponse 


Never 


Always 


Samctimcs 


Often 


18 
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U.  Worst 

possible  outcomes 

(0  agree,  9  disagree) 

Value 

%  I(estx>nse 

Agree 

0 

7.6 

1 

3.6 

2 

8.4 

3 

13.9 

4 

8.7 

S 

21.6 

6 

10.8 

7 

16.0 

8 

•6.0 

Disagree 

9 

2*9 

About  a  fifth  of  tite  time,  one  Can  count  on  the  contract  being  designed  to 
protect  against  an  imi>eiiding  overrun.  Tf  one  were  to  include  the  sonetiaes 
category  one  gets  to  sixty  percent.  On  the  other  end  it  looks  like  about  one- 
fifth  of  the  tisie  it  is  not  a  consideration.  Th£s  tend.s  to  support  the  contention 
of  contract  design  being  primarily  a  protective  device.  Looking  at  the  worst 
possible  outcome  protection  as  a  dominant  theme,  sixty-four  percent  marked  a 
five  or  lower. 

Was  the  contract  designed  for  intentional  overrun?  That  was  the  heart  of 
^estion  seven.  The  results  «fere  as  follows: 


K 


I 

r 


i 


V 


s* 
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Value 

"  Response 

Agree 

0 

11. 0 

1 

2.4 

8.3 

3 

9.2 

4 

9.0 

5 

12.1 

0 

3.5 

7 

12.9 

a 

16.3 

Disagree 

9 

14.9 

I  About  thirty-two  percent  said  clearly  no  (8  or  9).  Still  there  were 

1 

jabout  twenty-one  percent  that  felt  that  it  was  valid  (0»  1»  or  2).  Forty 

I 

ipercent  answered  for  the  0  through  4  criteria.  The  answers  seem  inconsistent 

Lith  the  results  of  Question  thirty-nine  reviewed  above.  The  resolution  to 

i 

Ithe  dilemma  might  rest  in  the  type  of  contracts,  the  item  being  procured, 

I 

the  size  of  the  contracts,  or  the  firm. 

THE  PILOT  STUDY  DATA 

The  results  varied  somewhat  by  the  size  of  the  companies.  For  the  ssiall 
company  pilot  study  (fifty  million  dollar  contract)  the  contract  was  designed 
for  protection.  There  was  a  competitive  prototype  development  followed  by  a 
flyoff.  In  the  early  stages  there  were  five  companies,  and  contracts  were 
awarded  to  two  of  the  proposers.  AC  Che  end  of  Che  flyoff  one  contract  was 
to  be  awarded  for  production.  The  company  bought  into  the  prototype  effort 
with  a  hope  of  getting  even  in  Che  production  phase.  But  Chen  Che  government 


decided  to  compete  the  production  phdse.  Another  buy-in  was  the  result. 

The  company  had  no  choice.  It  was  “the  only  game  in  town”.  There 
was  a  lot  of  rationalization  about  getting  even  through  changes  or  future 
buys,  but  the  prime  concern  was  protection  when  it  came  around  to  negotiation. 
The  contract  type  was  an  FPI.  The  final  price  ceiling  was  the  company's  primary 
coiisiderat ion.  Tliey  ant  icipateil  an  overrun,  (if  a  new  I'roduction  method  was 
succcruful,  they  might  have  been  able  to  meet  the  target  cost),  and  negotiated 
a  high  price  ceiling.  The  government  team  insisted  on  a  fixed  price  t^'pe 
cuntiact.  Yet  Liiey  recu<jnizeil  the  uncertainties  that  still  existed  in  tlte 
program.  Therefore  a  high  price  ceiling  satisfied  the  needs  of  both  parties. 

The  contract  was  designed  this  way  because  the  comj^any  knew  it  would  probably 
overrun.  The  overrun  was  not  to  be  intentional.  Xt  was  due  primarily  to 
the  tight  targets. 

It  would  be  interesting  to  examine  tlie  price  ceilings  of  the  contracts 
written  in  the  Sixties  when  contracts  were  underrunning  and  the  Seventies 
when  there  «#as  a  trend  toward  overrun.  The  citances  arc  that  the  period  of 
overrun  was  also  a  {leriod  of  high  price  ceilings.  - - . - 

For  the  large  multi-divisional  corporations,  the  negotiated  goals  were 
a  function  of  the  particular  situation.  The  larger  corporation  had  greater 
adaptive  capabilities.  For  example,  if  there  were  a  wide  range  of  contracts, 
the  mistakes  on  one  could  be  absorbed  by  successes  on  ot)icrs.  Overruns  and 
underruns  can  be  averaged  out.  Also,  there  was  the  possibility  of  "gaming 
the  numbers”.  There  is,  as  one  knows,  a  lot  of  flexibility  in  how  to  allocate 
and  refxrrt  costs. 
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lievur^il  iKjiiitii  c  111  bo  made: 

1.  Any  cost  within  the  coiit  swimj  presuiiiubiy  can  occur.  Are  final 
costs  within  the  expected  cost  swin^j  really  overrunsV  They  should 
not  be. 

2.  Corporations  have  a  great  deal  of  difficulty  substantially  reducing  . 
costs  in  the  short  run. 

3.  Motivations  of  corporatiotrs  are  complex.  The  particular  goals  of 
the  company  greatly  influences  cost  outcomes  and  titc  design  of  the 
contract. 

4.  Many  of  the  companies  are  not  as  sophisticated  as  perceived.  Many 

of  the  incertive  contracts  reviewed  had  imi^lications  that  the  companies 
did  not  recognize. 

5.  Buying-in  and  contract  selection  and  design  are  both  parts  of 
managc-flient  strategy.  Ou/ing-in  without  the  protection  of  a  high 
ceiling  or  appropriate  minimums  was  usually  avoided. 

(>.  The  buy-in  is  really  taking  a  contract  at  a  higher  cost  than  target  . 
but  with  a  lower  profit. 

7.  Contractors  are  risk  averters.  The  upside  potential  is  not  equal  to 
the  large  downside  risks.  In  this  context,  the  protection  against 
potential  disaster  has  to  be  paroinouat. 

8.  The  wording  of  the  hypothesis  should  probably  have  used  the  word 
expected  instead  of  intentional. 
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INTCHVIEWS  A!)U  WOhK.5tlOI-S 

SitiCii  this  quostioii  concerned  contractor  hcihavror ,  it  wus  ditficuit 
to  elicit  leiiiai'ks  f  i  om  the  joint  se;>t;iono.  liowcwcr,  it  wn-s  qoiLe  diiferunt 
in  those  sessions  held  only  with  industry  or  goverunciit  personnel,  further, 
interviews  with  a  one-on-one  format  were  oven  more  etfcctive  than  the  group 
.Bie«  .mgs.  Similarly,  meetings  held  with  a  single  company  wore  more  revealing 
th.in  those  involving  several  companies.  After  a  while  a  pattern  developed. 

It  incorporated  the  following: 

I.  Most  companies  buy-in  when  it  makes  sense  to  do  so. 

J.  When  there  is  .1  buy-in  there  is  a  search  tor  a  means  to  reduce 
or  limit  risks. 

3.  A  very  ini|>ortant  factor  is  the  incentive  conlr.jct  arrangement . 

4.  A  buy-in  witti  CPU'  contracts  with  solid  mi nimu’cis  .ire  ideal. 

They  are  much  like  a  CPFF. 

5.  The  goal  is  not  a  reasonable  profit.  It  is  protection  against  disaster 

6.  A  variety  of  contract  structures  can  provide  protection.  Some  are 
r.tthei  sul>t  le.  The  (uotectioii  is  not  always  obvious. 

7.  A  typical  teclinique  is  a  multiple  with  a  minimiun  fee  and  hcc.lthy 
allotments  of  the  fee  pool  to  schedule  and  f>..rformance .  The  effect 
is  to  create  a  CPFF-like  arrangement. 

8.  The  above  is  ot  ten  done  with  tlie  knowledge  of  the,  governme.nt  team. 

At  times  the  government  is  forced  to  meet  a  standard  of  so  many  fixed 
price  tyiM,*  contracts.  A  fixed  price  incentive  with  a  ceiling  at  dSik 
is  often  a  comjiromise  that  meets  the  needs  of  both  parties. 
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9.  Tiijht  ttitit  les'.ult  1 1  i»iii  ^itiJ  liiiuls  tn.iy  not  be  coniiJutible 

with  the  int.'cnt i ve  poteriti«jl.  I*»  iiv*ch  eiiVironment  the  interest 
shifts  to  the  overrun  side  of  tl»e  ta-get. 

SUMMARY  TTATii^lbNT  ON  ■MYPOTHt-SIS  SKVbN 

There  is  very  little  in  the  litciature  on  tins  issue.  It  is  perhaps 
not  surprising.  It  is  not  the  kind  of  <jue5;lif>n  tli.it  could  be  easily  discussed. 
And  il  r.usod,  tht-  comp.iny  f>oi  sonnel  were  reluctant  to  answer  it.  It  was  not 
<111  easy  area  to  assess  in  the  formal  reseat  eh  process.  Tl«;  4uestionnaires 
on  the  otne-r  hand  were  a  little  more  successful  than  expe‘cted.  From  the  data 
it  was  concluded  that  contracts  are  designed  for  antici|>ated  overruns  a  good 
{xirtion  of  the  time. 

The  pilot  studies,  the  workshops,  and  the  interviews  were  another  matter. 
For  those  companies  studied,  the  buy-in  and  the  use  of  the  contract  to  protect 
on  Che  overrun  side  was  common  practice  in  highly  competitive  situations. 
Another  major  influence  was  the  company  goals.  If  it  liappcned  that  "investing 
in  the  future”  was  high  on  tihe  agciKla  then  a  contract  structure  that  permitted 
dollar  maximization  was  permitted. 

The  following  points  can  be  made: 

1.  Contracts  .*rc  structured  to  meet  tlic  goal:;  of  tin-  c(xii(jar:y. 

2.  In  highly  competitive  si tu.itioiif:  it  m.ikes  sense  to  SMielt  protection 
through  tiie  contract  structute. 

i.  Multiple  incentives  can  be  conveniently  used  as  protection  devices 
by  sophisticated  practitioners. 

4.  Many  of  the  expressed  goals  (see  Hy^xitheses  One  and  Two)  such  as 
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fullow-OM  baGiiioss,  investiny  iii  research  and  development 

would  encourage  a  cost  incurrence  philosophy.  Contracts  are 
structured  to  permit  optimi;^ing  dollars. 

S,.  Any  cost  within  the  cost  envelope  should  r»ot  be  considered  an 
overrun.  If  costs  end  up  within  the  cost  swing  the  contract 
probably  worked. 

6.  Stiff  competition  combined  with  flexible  pricing  arrartgeaients 
might  be  sound  contracting. 

V.  since  cunt  I  actors  atteinjtt  to  itanimize  risk  (downside  much  greater 
than  upside)  it  is  likely  that  the  contract  structure  is  utilized 
for  that  purpose. 

ti.  Host  cumpaiiies  buy-in  when  it  makes  sense  to  dc-  so.  When  tfiere 
is  a  buy-in  protection  becomes  paramount.  The  contract  structure 
is  the  key. 

Perhaps  the  statement  should  have  been  *Many  contractual  arrangements 
arc  designed  as  a  protection  against  probable  overrun."  In  this  context 
the  hyiothesis  was  certainly  valid.  The  problem  with  the  word  intentional 
was  that  it  implied  unethical  practice.  To  answer  yes  was  to  admit  one  was 
less  than  an  honest  businessman. 
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M/>NY  INCKNTIVt:  CQN'^<■^CT:;  AKt:  INAPPhuPMATChY  KTKUC'l  UM^l- .  _  WltAT  STAKTliU 
OUT  AS  RUl.ES  OF  THUMP  TW:nTY  YKARS  AGO  llAVh:  ttlX'JHL  bIbl.ICAL .  ’ 

In  travelinq  around  the  country  vi&xting  cmuijaiae:*  and  conducting 
NCM'i  workshops  it  bee  uiie  apparent  that  many  of  the  contracts  had  potential 
outcomes  quite  different  than  those  inteialed  by  tla;  negut rat iinj  {urties. 

What  went  wrong?  Was  the  training  inadequate?  Wore  the  contracts  too 
complex?  Or  did  the  companies  intentionally  "blow  smoke”  to  keep  the 
government  off  their  Lacks?  Another  problem  that  quickly  surfaced  was  the 
cookbook  approach  used  to  design  the  incentives.  Too  often  examples  from 
the  guides  or  from  prior  contracts  were  lifted  from  tite  printed  page  and 
applied  in  a  tote  manner.  TVenty  years  of  experience  fias  revealed  that  this 
Stems  to  be  a  comnton  occurance.  The  purpose  of  this  query  %ias  to  find  out 
just  how  serious  the  problosi  was. 

THE  LITLRATUKi: 

betweeii  57  and  OJ  the  Comptroller  General  published  eighty^two  reports  to 
the-  Congress  on  over-pricing  of  contracts  negotiated  by  the  three  military 
services.  And  in  a  '59  GAo  report,  profits  on  tJie  net  worth  of  twenty-five 
*ifcraft  and  missies  aerospace  firms  were  71. Ji.  IVo-thirds  of  those  programs 
were  on  incentive  contracts.  (13)  Congress  agreed  that  the  incentives  %wre  not 
working.  What  was  wn'iig?  How  slusuld  these  contracts  have  been  structured? 

The  ASPR  Manual  for  Contract  Pricing  published  rn  I'eLruaty  of  '69 
listed  five  factors  that  were  important  in  the  selection  of  the  contract. 

Itiese  were;  1.  The  incentive  appto.ic)i,  i.e.,  to  select  a  contract  that 
will  iiiotivatc*  a  cotitiucior  to  cof.trol  costs,  (fCite;  ta»t  rt’diicc,  or  come  in 
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under  target,  but  control),  2.  Uncertainties  in  performance  (type  and 
complexity  of  item,  stability  of  design,  the  period  of  performance,  and 
length  of  production  run),  3.  The  contract  environment  (extra-contractual 
influences),  A.  The  accounting  system  of  the  firm,  and,  5.  The  negotia¬ 
tion  (negotiate  contract  type  comes  last).  The  incentive  was  to  be  used 
between  the  CPFF  and  the  fixed  price.  This  was  a  very  good  list  and  one 
that  could  still  be  used  today.  It  was  suggested  that  the  contract  should 
be  tailored  to  the  situation.  Has  it  been?  (14) 

As  an  example  of  the  biblical  direction  noted  in  the  hypothesis,  the 
*62  DOO  guide  drafted  by  Harbridge  Mouse  is  informative.  The  proposed 
use  of  the  contract  type  was  tied  to  the  probable  cost  variation  under  the 
contract.  It  also  stated  that  the  goal  was  appropriate  performance  and 
schedule  within  controlled  costs. 

The  recommended  usages  were: 

1.  Less  than  plus  or  minus  lOZ  use  FP. 

2.  More  than  plus  or  minus  2SZ  use  CPFF. 

3.  Between  10  and  ISZ  use  FPl. 

A.  From  IS  to  2SZ  use  CPIF. 

The  document  also  referenced  the  FPIR  which  was  a  variation  of  Che  old 
fixed  price  redeterminable  contract.  For  the  most  part  these  same  ground 
rules  are  utilized  today.  Are  they  appropriate?  How  were  they  arrived  at? 
(Seat  of  Che  pants)  (18). 

In  Che  American  Management  Association  conferences  on  incentives  held 
in  *63,  Che  subject  of  contract  design  came  up  frequently.  Several  speakers 
cooBenced.  Professor  Ralph  Nash  addressed  the  design  of  multiple  incentives 


and  cil-od  si.'Vt:rcil  dcticioncies  ol  di-oi'jii.  Tlic';ic*  wt-rc:  coinj.lcxity,  too 
many  parameters  ar»J  the  difficulty  of  measuremeiit .  .Similarly,  Professor 
Kennedy  highlighted  the  problems  of  non-linearity,  the  non-intetd ^pendency 
requirements,  the  problems  of  complexity  and  the  inaLility  to  evaluate 
parameters.  Mr.  Lindesko  of  RCA  talked  about  unattainable  targets,  poorly 
constructed  performance  incentives,  and  inadequate  program  definition. 

Ckirdon  Tyler,  then  of  The  Ooddard  Space  Center,  reviewed  the  traditional 
contract  structures  and  concluded  that  they  were  not  suited  to  research  and 
develo(imcnt .  Me  talked  about  a  new  approach  called  the  CPAK  contract.  (19  &  20) 

In  a  '66  book  on  incentives,  Kennedy,  Nolan  and  Cass  summarized  the 
major  design  deficiencies.  This  was  written  after  the  training  and  the  review 
of  the  contracts  of  some  eighteen  hundred  Air  Force  personnel  and  some  sis 
hundred  NASA  personnel.  The  problcsns  were: 

1.  The  complexity.  There  were  too  many  parameters, 

2.  The  use  of  such  techniques  as  'PIIM, 

3.  The  fee  levels  were  too  low, 

A.  The  inter -dependency,  -  -  -  - 

5.  The  inappropriate  fee  pool  allocations, 

6.  The  targets  were  too  tight, 

7.  The  wrong  use  of  flat  sfxits, 

H.  The  minimum  fees  were  too  high,  and 

9.  The  technical  parameters  used  were  inapprO])r fate. 

Ihis  is  still  a  good  list  of  typical  weakiiosse;;,  [22) 

In  the  *67  N/t:V.  guide  there  was  an  interesting  historical  note  on  the 
CPAK  contract.  "CI’AF  cuntracting  is  not  appropriate  for  ariy  procurement 
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for  which  the  firm  fixed  price  or  formula  type  irtcentives  are  suitable.** 

The  guide  discussed  how  to  structure  Che  award  fee  contract.  (26) 

Some  of  the  rules  of  thumb  have  been  lost  over  the  years.  Zc  is  not 
clc.ir  if  tike  policies  were  intentionally  clukmjed  or  that  the  policy  just  got 
lost  throkjgh  lack  of  ai>plication.  For  example,  in  the  *69  Incentive  Guide, 
according  to  an  analysis  written  in  *69  for  MCA,  the  goal  of  the  Bultiple 
incentive  contract  ** should  be  cost  control  and  not  necessarily  the  lowest 
cost.**  (2S)  Researchers  who  fail  to  take  this  into  accoikitt  can  be  easily 
misled  into  thinking  that  if  the  outcomes  exceeded  Che  targets  the  incentive 
had  nut  worked.  On  Che  contrary,  it  had  %N)rked  if  the  final  costs  were 
within  the  cost  swing  designed  into  the  contract.  This  is  not  e  well 
understood  point. 

Thu  incentive  guides  Lltat  have  bvuii  {Hiblishud  by  tlic  DOD  and  NASA  are 
rich  sources  on  contract  structuring.  Several  have  been  written.  Eoth  the 
drafts  aikd  the  fikial  official  documents  are  informative.  Having  participated 
in  the  drafts  of  these  proposals  it  is  interesting  to  trace  the  intent  and  the 
application  today.  Usually  the  guides  had  a  section  or  two  on  structure. 

For  example,  the  DOO  *68  draft  of  the  then  impending  new  *69  guide  had 
chapters  four  and  five  devoted  to  exceptional  methods  of  structuring.  The 
guide  modified  the  earlier  emphasis  on  profit  being  the  primary  motivation 
of  business;  it  mentioned  as  important  motivators,  company  growth,  prestige, 
follow-on  business,  the  utilization  Of  available  skill,  and  the  need  to 
fill  capacity. 

Kenneth  Gunn,  an  Air  Force  Hajoi  at  the  time,  wiote  an  interesting 
ixg  cr  on  h<iw  to  desit|n  iix  entive  contiaets.  (28)  The  |>„|  «-i  w.is  not  intended 
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tut  the  expert.  It  w.u;  writ  ten  lot  ttie  pet  wlui  rienieJ  a  quick  cverview 
uiid  quido.  In  it  tie  'ibti  J  Bever.il  b.iBit  pi  iiiC  iple.B  uB  tic  Baw  Ltie  {irobltan. 

Till'  list  was  us  foJlcws: 

The  contract  structure  stioulcl  be  simple. 

2.  The  missior.  must  be  clearly  defineil  and  nut  subject  to  siqmticant 
chanqe . 

3.  Per  form. mce  pat  .utietei  s  outside  ttic  stale  ot  tlie  art  slKiuld  not 
be  used . 

4.  Sctiedule  and  performance  elejnents  Llial  ate  ot  no  value  to  the 
government  should  not  be  used. 

5.  Ou  not  use  incentives  to  assure  that  a  single  clisbunt  will  be 
achieved. 

6.  Do  not  attemin  to  incentivize  all  possible  performance  elements. 

7.  Uo  sure  the  ranges  of  ef fecti veiioss  are  attainable  and  realistic. 

8.  Use  cost  only  whore  there  is  only  a  minimum  opjorlunity  or  need 
to  improve  performance  or  schedule. 

9.  Use  the  implied  value  technique. 

10.  Use  life  cycle  "Cost  systems  effectiveness  and  critical  initial 
operation;<l  criterion  for  assessing  wot  Lit  to  the  government." 

Tliose  are  of  interest  in  that  they  highlight  some  of  the  areas  of  potential 
abuse  in  the  structuring  of  incentives.  (28) 

Another  historical  aspect  of  incentive  use  arid  structure  can  be  found 
in  the  *58  Air  Force  Guide  to  Contract  Types.  The  incentive  was  at  that 
time  restricted  in  its  use.  It  could  only  be  used  wfien:  1.  It  was  determined 
that  the  use  of  suih  a  contract  was  likely  to  be  less  costly  tfian  the  other 
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types  of  contracts,  and,  2.  When  it  was  improbable  to  secure  the  necessary 
services  or  supplies  without  the  use  ot  such  a  contract.  The  contracting 
officer  was  required  by  law  to  make  such  a  determination.  (30) 

A  document  from  *01  illustrated  the  diverqeut  views  on  contract  use. 

A  NASA  Goddard  Space  Center  contract  quide  listed  the  following  as  guidance 
for  the  use  of  contract  types: 

fixed  price  .  .  .  Plus  or  minus  3«  of  target  cost 
Fixed  piice  incentive  .  .  .  Plus  or  minus  lOt  of  target  cost 
Fixed  price  incentive  successive  ...  Plus  or  minus  lOv  of  target  cost 
Cost  plus  incentive  fee  .  .  .  Plus  or  minus  1S%  of  target  cost 
T)>e  award  fee  contract  was  not  mentioned.  (11) 

Lt.  Redden,  in  a  Navy  Postgraduate  Scliool  study  in  *05,  addressed  the 
dfr.igii  of  incentives.  Ho  highlighted  several  princip)*.-:'  These  were  as 
follows: 

1.  Profits  had  to  be  higher. 

2.  Targets  had  to  be  realistic  and  mutually  arrived  at. 

1.  Maintainability  had  to  be  in  tint  performance  criteria. 

4.  Schedule  incentives .had  to  empfwisize  positive  rather  than 
negative  incentives. 

5.  Contracting  policies  and  procedures  had  to  be  ci^anged.  (52) 

Uradley  and  HeCuiution,  in  a  *05  paper  on  contractor  decision  making, 

criticized  the  use  of  wide  fee  swings  and  high  share  ratios.  Tight  target 
costs  xK>re  also  attacked  as  being  incompatible  with  ti>e  incentive  approach. 
T)icy  tlKtught  that  ti>thl  targets  and  high  siiarc-s  really  converted  CPIF 
contracts  into  fixed  price  arrangements.  Another  problem  was  the  attitude  of 
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the  yovornment  conti otficer.  The  contractiiuj  officer  was  reluctant 
to  provide  real  motivation  throu>jh  adequate  fee  levels  and  appropriate 
share  aMaiiqements ,  (*>4) 

The  boo2  -  Allen  study  of  *66  focused  attention  on  several  desiqn 
deficiencies.  It  was  a  comprehensive  study  of  NASA  contracts.  Conducted 
over  a  thirteen  month  period,  it  reviewed  02\  of  the  then  NASA  contract 
dollar  base.  The  study  covered  all  aspects  of  incentives.  The  comments  that 
pertained  to  this  fiy(X)tfiesis  on  inappropriate  desiqn  were: 

1.  The  shares  wore  too  shallow. 

2.  The  share  ranges  were  inappropriate. 

3.  The  weights  among  the  variables  were  wrong. 

4.  The  band  of  incentive  effectiveness  was  too  narrow. 

5.  The  performance  structures  were  inappropriate. 

(>.  Thu  et  I'uct  i  veness  of  Lliv  I'urf  oimarice  and  schedule  incentives 
bore  no  ralationsitip  to  the  amount  of  incentive.  (56) 

Cross  in  '66,  of  the  Institute  of  Defense  Analysis,  in  an  appraisal  of 
the  effectiveness  of  incentives  offered  several  observations:  1.  PcrfoiBancs 
incentives  did  have  swrit  but  cost  incentives  probably  did  not,  2.  Ths  time 
periods  for  the  performance  of  the  incentives  «MBre  too  long,  3.  If  target 
costs  and  share  ratios  were  raised  together  the  efficiency  of  the  outcomes 
were  over-stated,  and  4.  If  firms  accepted  high  risk  they  charged  for  it 
somewhere.  (59) 

Professor  Walter  Hill,  then  of  Syracuse  University,  in  a  *66  analysis 
offered  his  comments  on  the  weaknesses  of  incentive  design. 

1.  The  size  oi  the  contract  and  the  iiugotiated  fee  wete  Store 
important  tfan  the  design. 
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2.  Firms  attempted  to  meet  performance  and  schedule  quals  even  at 
the  sacrifice  of  the  cost  target. 

3.  Firms  traded  oft  cost  and  schedule  to  achieve  performance. 

4;  The  government  attempted  to  impose  shares  that  were  too  shallow 
and  targets  that  were  too  tight. 

S.  Multiple  inr«!ntives  should  not  have  been  used  for  research.  (61) 

Berhold  in  a  *67  UCLJV  dissertation,  through  the  development  of  a  general 
model  of  contractual  incentives,  provided  some  additional  insights  into 
appropriate  structure.  His  major  points  were:  A.  That  overhead  should  be 
negotiated  as  a  sei^rate  element  with  its  own  uhare,  and.  B.  That  the 
government  should  increase  the  share  ratio  until  the  siarginal  increase 
in  the  target  profit  is  equal  to  the  marginal  decrease  in  the  target  cost.  (6S) 

On  the  question  of  tl«  performance  and  schedule  incentives.  Colonel  Troy 
Jones,  in  a  *u7  Ohio  State  University  study,  concluded  tliat  performance 
incentives  were  not  very  effective  in  improving  the  level  of  weapons 
performance.  Nor  did  the  level  of  performance  bear  any  ralationship  to 
the  astount  of  potentii  fee .  He  found  however ,  that  t-:  ^adule  incentives  r 

t 

that  could  be  easily  understood  and  passed  on  to  the  factory  workers  could 

be  very  effective.  A  final  point  on  complexity  was  made.  PZZlf  and 

similar  systems  should  be  drooped.  Simplicity  was  the  key  to  effectiveness.  (70) 

The  Logistics  Management  Institute  in  *68,  in  examining  the  foundations 
of  ineantives,  made  some  comments  on  incentive  structures.  LNZ  particularly 
focused  on  performance  and  schedule  incentives.  They  noted  that  performance 
incentives  may  have  teen  unnecessary  since  the  contractor  ms  already  highly 
motivated.  And  schedule  incentives  should  have  teen  used  only  wtien  the  delay 
•  Programmed  lnterde|>artment  Incentive  Method 
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in  woik  was  of  substantxal  consequence  but  was  tolerable.  (74) 

Contracts  became  so  complex  in  the  middle  and  late  Sixties  that  the 
Air  Force  set  up  an  office  to  assist  in  their  analysis.  Ttte  proqrain  office 
for  this  purpose  was  called  POESMIC.  The  term  translated  as  follows: 

’'I'ruiir.un  Office  for  the  Evaluatinq  and  Structurimi  Multiple  Incentive  Contracts. 
This  activity  was  set  up  in  '6U  as  part  of  the  Space  and  Missies  System  Office 

in  Los  Anqelcs.  Captain  William  Jones.  USAF.  worked  in  th.itj  office  and  wrote 

1 

i 

in  .'70  what  he  had  learned  at>out  the  structurinq  of  multiple  incentives. 

I 

I 

His  observations  from  his  experiences  are  of  particular  importance.  They 

Were  as  follows:  ! 

1 

I 

1.  The  ranges  of  incentive  effectiveness  ««ere  inappropjriate. 

j 

2.  The  target  levels  of  achievement  were  wrong.  I 

i 

3.  The  incentive  formulas  were  too  complex.  | 

4.  The  multiple  sharing  ratios  with  the  range  of  incentive 

I 

effectiveness  were  too  complex. 

5.  Plat  spots  were  used  in  the  wrong  places. 

6.  There  were  too  many  parameters.  (81) 

That  office  has  been  discontinued. 

John  Parker  of  the  Air  Force,  while  at  The  Air  Force  Institute  of 
Technology,  reviewed  about  2,660  contracts  to  ascertain  tdtether  incentive 
contracts  worked  effectively.  Along  the  way  he  aside  several  observations 
on  contract  structure.  He  was  particularly  concerned  with  contract  cost 
growth.  There  were  some  surprising  conclusions. 

1.  Contracts  with  high  share  ratios  tended'  to  ovurruii. 


2.  A  negative  relationship  existed  between  cuntracn  change  and 
contract  share.  The  higher  the  share  the  more  the  changes. 
Incentive  theory  would  not  have  expected  this  outcome.  (It 
suggests  that  contractors  with  high  shares  seek  changes  to  remove 
the  risk.) 

3.  Contractors  tended  to  earn  performance  incentives  regardless  of 
the  contract  cost  outcomes. 

4.  Overruns  tended  to  be  associated  with  late  delivery.  He  blamed 
the  problem  on  improper  contract  structuring.  (82) 

Professor  Hunt  (117)  in  his  work  has  offered  some  principles  on 
contract  construction.  In  his  *71  study  with  Rabin  and  Perry,  he  offered 
the  following  ideas: 

1.  Use  simpler  contracts. 

2.  Avoid  contracts  making  specific  motivational  asisuinptions. 

3.  Generally  discourage  the  use  of  automatic  incentive  contracts. 

4.  Make  contractual  arrangements  flexible. 

5.  Write  the  contract  to  focus  on  the  problems  of  the  procurement 
and  not  on  the  contract  itself. 

6.  The  contract  should  not  be  structured  about  some  immutable, 
specific,  universal  set  of  assumptions  about  either  the  nature  of 
the  performer  or  the  context  of  the  performance. 

7.  The  contract  should  be  mainly  reward  based,  be  immediate,  ur,' 
ambiguously  contingent  on  performance,  equitable,  and  dispensed 
within  a  fetK.lback  system  that  makes  clear  the  exact  relationship 
between  tlte  towards  and  lli«:  actions  «>(  the  per  fitrnier . 


8.  The  con\,i'*icl  should  be  structured  to  leuve  the  tactical  problems 
of  intra-crcjanizational  subsystems  and  persoiutel  motivation  to  the 
managers  of  the  respective  organizations. 

Dixon  in  *73  also  was  critical  of  the  basic  assumptions  that  underlie 
contract  structure.  There  was  statistically  a  significant  relationship 
between  the  share  rate  and  the  negotiated  profit  rate.  No  such  statistically 
significant  relationship  existed  between  th-^  ..-.haring  rate  and  contract  cost 
outcomes.  Arid  variations  in  cost  overruns  and  underruns,  costs  of  supplemental 
c/iungus  and  contract  cost  growth  were  unrelated  to  the  value  of  the  sharing 
arrangement.  (89} 

Mundhenk,  in  *74,  focused  on  specific  contracts  in  an  attempt  to  learn 
how  a  contract  for  a  weapon  system  should  be  structured,  lie  studied  the 
C-f>A,  the  F-J5  an<l  tlw  A-10.  In  hin  r.earch  ho  .lino  studied  contracts  from 
1953  to  1973.  His  major  conclusion  on  structure  was  that  each  major  contract 
had  to  be  tailored  to  the  situation.  The  C-SA  was  an  example  of  the  plane 
being  fitted  to  the  method  instead  of  the  other  way  around.  The  F'-IS 
%«as  presented  as  an  incentive  that  was  appropriately  structured.  Zt  utilized 
milestones,  prototyping,  and  total  package  procurement.  An  important  clause, 
he  thought,  was  a  quantity  adjustment  clause  that  permitted  automatic 
correction  for  changes  in  quantity.  (91) 

In  a  study  of  cost  growth  effects  on  share  ratio  and  range  of  incentive 
effectiveness  conducted  in  *74,  Robert  Launer  of  The  Army  Logistics  Management 
Center  uncovered  a  number  of  Interesting  relationships: 

1.  Tliore  sc<-flh*<l  to  l>e  a  built  ct»5t  overrun  of  20x  on  CI'IF  contracts. 


\  }- 


I-  - 


/ 


2.  Tlicre  was  a  pusilive  ccr relation  between  Lhaie  ratiob  (on  the 
underrun  side)  and  cuntracLual  ad justuieiil:. . 

1.  On  the  other  hand,  overruns  and  contract  adjustment  were 
statistically  independent,  and, 

4.  Of  particular  note,  the  amount  of  underrun  or  overrun  was  usually 
less  than  the  range  of  incentive  effectiveness. 
l.auner  suggested  that  the  incentive  range  and  contract  changes  were  critical 
factors.  (92) 

OeMong  in  *78  wrote  a  summary  article  on  the  meaning  of  the  research 
on  incentives.  In  the  article,  he  summarized  tlie  points  of  view  which  he 
synthesized  from  the  literature.  Among  the  issues  that  he  looked  at  were 
several  that  related  to  appropriate  contract  structure. 

1.,  Hunt  had  found  schedule  incentives  to  be  superfluous.  However, 

« 

Parker  and  beldcn  found  a  positive  correlation  between  schedule 
delays  and  overruns.  Belden  found  that  schedule  incentives  tended 
to  be  lost  rather  than  earned.  U1I  also  questioned  their  use  but 
concluded  that  they  could  be  used  to  Convey  information. 

2.  On  performance  incentives.  Hunt  thought  they  were  probably  redundant, 
belden  and  Parker  came  to  about  the  some  cunclusiun.  They  were 
earned  whether  there  was  an  underrun  or  overrun.  And  Ehnert  and 
Kaiser  in  a  study  of  civil  engineering  contracts  found  that  they 
added  little.'  (99) 

Another  interesting  study  was  that  of  Caver  and  Zimmerffian  of  the 
University  of  Rochester,  done  in  '7o.  They  analyzed  the  Air  Force  data  base 


of  t)ic  003SO,  D01499,  and  OOlSOO's.  They  offered  a  list  of  observations 
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on  contract  structure.  A  t'ew  follow: 

1.  On  contracts  with  broken  share  lines  tlie  profit  rate  varied 
inversely  with  the  share  rate. 

2.  The  hiqher  the  share  rate  the  less  likely  a  cost  overrun  would 
occui . 

J.  The  magnitude  of  the  overrun/uiiUerrun  varied  inversely  with  the 
share  rate. 

4.  The  frequency  of  the  adjustmerit  of  the  share  line  was  inversely 
related  to  the  share  rate. 

The  probability  of  a  cost  overrun  varied  with  the  length  of 
time  required  to  perform  the  contract.  (104) 

There  have  been  a  number  of  theoretical  approaclies  to  thr  design  of 
incentives.  These  have  provided  additional  insight  into  contract  structure. 

For  example,  Schick  and  Pace  in  '79  concluded  that  Ute  major  problem  was 
that  the  variables  were  not  independent.  The  models  that  did  provide  for 
interdependency  like  PXIM  and  Gemini  were  too  complex.  The  authors  suggested 
a  simpler  model.  (134)  Xn  the  same  context,  Ostrofsky  and  Trincr  in  *71 
applied  probability  distributions  to  the  design  of  multiple  incentives.  They 
related  the  several  parameters  to  a  single  incentive  scale.  This  vmuld  result 
in  a  single  output  and  only  one  incentive  regard. (135)  Another  example  was  the 
work  of  Paul  Pirdle.  He  did  not  think  multiple  incentives  %«orkcd.  He 
structured  the  perfont.ance  incentives  directly  to  the  customers*  cost  variations 
The  scale  of  the  incentive  was  directly  related  to  the  degree  of  variation  of 
f.hc  like  cycle  cost  as  a  function  of  performance.  (137) 


The  *73  Aerospace  Industries  Association  study  is  of  unique  interest. 

It  represented  the  combined  views  of  a  segment  of  the  industry.  The  study 
reviewed  the  proposed  incentive  contracting  guide  of  OOD  and  NASA.  TVenty- 
six  companies  participated.  Some  of  the  comments  are  reproduced  below. 

1.  The  cost  and  schedule  incentives  appeared  reasonable,  but  the 
perforntatiCG  incentives  were  not.  They  were  always  subjected  to 
measurement  problems. 

2.  The  contracts  werrj  overly  complicated. 

3.  The  multiple  incerltivc  should  nut  Itavc  been  used  for  research 

and  development .  i 

!  ■ 

4.  The  emphasis  should  have  been  on  reward. 

i 

5.  The  government  appllied  incentives  in  order  to  reply  to  directives. 
They  did  not  use  adequate  thought  es  to  how  they  should  have  been 
applied. 

6.  The  government  often  failed  to  motivate  the  cc>ntractor. 

I 

7.  When  incentives  wete  unilaterally  established  by  the  buyer  in  e 
competitive  environment,  the  targets  did  not  represent  realistic 
and  attairtable  goals.  Then  the  incentive  contract  features  were 
largely  meaningless. 

d.  There  was  a  tendency  for  the  buyers  to  establish  the  targets  as  near 
the  ceilings  as  possible  and  to  set  performance  goals  so  that  there 
were  penalties  rather  than  possible  rewards. 

9.  It  was  considered  that  schedule  incentives  were  utilized  as 

liquidated  damages  in  another  form.  Multiple  incentives  tended  to  be 
fragilely  structured  at  best  and  im|x>ssible  to  administer. 
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10.  The  incentive  contract  structure  did  not  reflect  the  real  world 
situation. 


From  the  above  it  can  be  seen  tliat  about  fifteen  {lerceiit  of  the  tine 
revelatory  framework  of  rules  of  thumb  are  ipt  appropriate.  But  fully  eighty, 
four  percent  of  the  time  they  are  sometimes  valid.  In  retrospect  the  structure 
of  this  question  should  probably  been  different.  What  is  necessary  is  the 
sigtii f icance  of  the  term  'sometimes  valid*.  To  gain  furtlter  insight  into  this 
problem,  Question  eight  is  addressed.  Question  eight  read;  '>lany  incentive 
contracts  are  iiiappiopriatvly  structurcKi.  What  started  out  as  rules  of  thumb 
20  years  ago  have  become  biblical."  With  zero  agree  and  nine  disagree  the 
following  was  reported. 


Aijree  .  0  25 

1  8 

2  15 

3  16 

4  7 

5  9 

6  3 

7  6 

8  6 

Disagree  9  5  * 


One  fourth  answered  at  the  zero  level .  Sixty'four  tH;rcent  answered 
from  zero  to  three.  Scventy'one  percent  answered  from  zero  to  four.  Eighty^ 
one  percent  were  below  five.  This  «nis  a  very  strong  endorsesient  for  the 
hypothesis.  It  seems  to  suggest  that  many  of  tlie  current  rules  of  thumb 
have  to  be  either  re-thought  or  applied  more  flexibly. 

Part  of  the  problem  with  this  question  was  that  it  assumed  some  level 
of  competency  on  the  part  of  the  respondents  on  the  appropriate  application 
of  theory  to  developing  incentives.  To  test  this  competency  several  questions 
were  introduced  in  the  questionnaire  to  see  if  the  individual  answering  was 
acquainted  with  some  fundamentals  of  design.  Question  sixteen  was  one  such 
question.  It  addressed  the  size  of  the  fee  pool  for  multiple  incentives. 
Multiple  contracts  need  larger  fee  pools  than  straight  cost  if  CPFF  type  cost 
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a;  r jrujcments  are  to  be  avoided.  The  resfxjiises  were: 

Choice  ^  t<est<onse 

Do  require  a  larqor  fee  pcjl  7o 

Do  not  require  a  larqer  tee  pool  30 

The  correct  resf>onse  is  "do  requite".  About  thirty  j)crceiit  of  the  people  answerinq 
did  uoL  seem  to  undui  a  Land  this.  This  raises  stJiiic  serious  questions  on  the 
level  ol  competence  ul  some  of  the  peoj>le  iiegotiatinq  these  contracts.  Sumaarizinq 
on  the  questionnaire  data  the  hypothesis  certainly  api>ears  to  have  validity. 

THE  PILOT  STUDY  DATA 

The  smaller  contractors  visited  did  not  comprehend  the  full  ranifications 
of  the  incentive  contract.  Usually  the  only  person  in  ttic  ctaipany  who 
understood  them  at  all  was  the  one  or  two  persons  in  the  contracts  group. 

Often  these  were  men  hired  away  from  one  of  the  larger  aerospace  firms  or 
from  the  government.  To  the  extent  that  these  men  were  conpetent,  then  the 
contracts  were  reasonable  for  the  circumstances.  At  least  they  reflected  the 
goals  of  the  contractor.  As  noted  in  the  %nrite-up  for  the  case  studies,  the 
companies  were  often  confronted  with  a  buy-in.  The  need  of  the  contract  was 
to  protect  against  a  major  overrun.  The  goal  was  risk  aversion.  A  high 
price  ceiling  solved  the  problem.  The  fee  was  determined  by  the  traditional 
profits  of  the  FPI  contract.  The  slopes  were  within  the  prcMribed  ranges. 

It  was  not  a  very  creative  structure.  It  provided  the  contractor  with  almost 
no  incentive  to  underrun.  The  targets  were  too  tight  due  to  the  best  and 
fin.ils.  In  terms  of  the  negotiations  the  delcnnining  factors  in  the  contract 


structure  were  the  biblical  rules  from  the  9uides  as  developed  over  the  years. 

For  the  larqer  firms,  many  of  the  contracts  also  seemed  to  be  inappropriately 
structured.  In  some  cases  it  was  the  intent  of  the  company  to  create  flexibility 
through  complexity.  In  others,  it  was  simply  a  case  of  implementing  traditional 
rules  without  due  consideration  for  the  particular  situation.  There  was 
always  a  temptation  to  pull  an  example  from  some  reference  and  apply  it. 

There  seems  to  be  a  need  for  rxiucation  at  the  bottom  rung  on  the 
fundamentals.  Much  of  the  training  done  in  the  Sixties  and  early  Seventies 
seemed  to  have  been  lost  due  to  the  turnover  in  personnel.  Specifically,  there 
was  not  sufficient  tailoring  to  the  probable  motivatiotial  drives  of  the 
contractor  and  the  realities  of  the  procurement,  the  patterns  did  not  reflect 
the  very  high  ptoUability  of  overrun  and  tt«c  almust  non»«xistent  probability 
of  underrun.  Traditional  target  profits  tMsre  almost  alwys  applied.  Fee 
pools  Mrs  too  limited  to  offset  the  advantages  of  incurring  costs.  This 


area  is  pursued  farther  in  Hypothesis  Mine,  Ten,  and  Eleven. 

INTERVIEWS  AND  WOHKSHOPS  1 

The  incentive  structure  was  a  popular  subject.  It  Uic  focus  of 
many  of  the  discussion  groups,  and  there  were  usually  a  wide  range  of  problems 
cited.  Mary  were  sunilT  to  that  alluded  to  in  the  litetUture  end  the  pilot 
studies.  There  was  a  cobumoi  agreement  on  a  number  of  imtortant  elements. 


Ttie  most  important  factors  are  cited  below; 


1.  The  range  of  fees  available  for  the  targets  are  well  known  by 

both  parties.  Traditional  ranges  exist  for  the  various  t./pe  contracts. 
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2.  Contract  stiuctures  that  axe  imposed  by  the  (juvernmeni  reijardless 
of  the  company  situation  art  not  productive. 

3.  Multiple  incentive  arrangements  are  usually  such  that  neither 
party  really  Can  predict  the  outcomes  of  future  events. 

4.  Too  often  tnt  intent  of  the  multiple  incentive  is  to  create  "toij". 

j.  The  slopes  ol  incentives  tend  to  be  selected  b.iseii  on  past  practice 

rather  than  the  particular  situation. 

6.  The  cost  iticeiitives  are  often  not  achievable. 

7.  Incentives  on  schedule  and  technical  performance  might  not  be 
productive  in  a  highly  competitive  procurement.  Contractors  have 
already  offered  their  best  in  order  to  secure  the  program. 

B,  Ttx)  often  schedule  and  performance  incentives  are  set  by  the 

government  at  levels  that  are  impossible  to  Substantially  improve. 
Again  there  is  the  problem  of  the  highly  competitive  situation. 

9.  The  maximums  on  profits  cakes  a  lot  of  the  potential  out  of  the 
incentive. 

10.  Some  incentives  are  so  complex  that  neither  party  really  knows  what 
they  have  n»jgotiated. 

11.  Mxed  price  arrangements  in  a  cost  type  environment  forces  tlie 


contractor  to  seek  protection  from  excessive  risks.  The  resulting 
contracts  are  often  not  reflective  of  the  aj^iprvtpr  i.tte  fixed  price 
incentive  metliodology . 


12.  The  incentives  negotiated  ate  too  often  not  tailored  to  the 
information  systems  of  the  contractors. 

IJ.  The  fotentral  for  awards  is  not  consistent  wrth  the  {lotentral 

for  losses.  The  downside  risk  often  exceeds  the  upside  possibilities. 

SUWMAKY  STATEMENT  ON  HYPOTHESIS  EIGHT 

The  literature,  the  ttCMA  questionnaires,  the  pilot  studies,  and  the 
workstiops  and  interviews  all  lend  weight  to  the  probability  of  improper 
contract  structure.  Are  incentive  contracts  beiitg  tailored  to  the  situation? 

Or  arc  the  book  examfdcs  being  plucked  from  the  pages  for  indiscriminate 
application? 

When  the  subject  of  structure  is  used  several  factors  arc  usually 
considered.  These  include  the  target  cost,  the  target  profit,  the  slope, 
the  ran.je  of  incentive  effectiveness,  the  size  of  the  fee  {xml,  the  allo¬ 
cation  of  the  fee  pool  to  cost,  schedule  and  performance,  and  the  specific 
elements  in  the  schedule  and  performance  incentive  arrangements.  The 
inccni  ive  guides  and  the  training  manuals  have  provided  over  the  years 
examples  of  how  these  should  be  combined  for  particular  procurements.  The 
intent  was  to  provide  the  contractor  with  an  incentive  to  meet  Che  goals  of 
ttu‘  government  in  the  most  efficient  manner  fx>ssible.  Presumably  if  a 
contractor  had  an  o|>|airtuni ty  to  increase  his  profits  by  delivering  early, 
or  by  performing  at  a  particular  technical  level,  or  by  achieving  the  above 
at  some  reduced  cost,  fie  would  do  so.  The  key  often  wau  the  structure  of 


the  incentive. 
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The  picture  fron  the  review  is  d  i  scour  as)  i  as  to  the  assumptions. 

First  and  foremost,  extra-contractual  factors  olttn  play  a  much  greater  role 
in  contractor  behavior  than  the  contract  type.  Secondly,  it  appears  that 
the  upper  limit  on  ptefit  oiakes  it  economically  more  attractive  to  incur 
costs  than  to  reduce  them.  Further,  the  competitive  environment  places  the 
contractor  in  such  a  high  cost  position  relative  to  target  that  all 
potential  for  significant  cost  reductions  are  last.  That  is  the  macro 
picture.  As  to  the  nicro  aspect  ori  actual  contract  design  elements,  the 
following  is  offered: 

1.  The  fee  ranges  are  too  narrow. 

2.  The  cost  swings  are  too  narrow  and  unrealistic.  Tticy  are  incon** 
sistent  with  the  real  world. 

3.  The  downside  or  risks  exceeds  the  upside  potential  for  gain, 

4.  There  does  .not  seem  to  be  a  relationship  between  slopes  and 
outcomes.  Does  this  mean  the  slopes  are  too  shallow? 

3.  Complex  incentives  are  difficult  to  negotiate  and  impossible  to 
administer.  The  greater  the  competition  the  less  meaningful  the 
underrun  side  of  the  contract  becumes. 

6.  Many  of  the  personnel  charged  with  negotiation  of  tl.e  incentives 
really  do  not  understand  them  adequately. 

7.  Rules  of  tliuiub  are  indeed  biblical.  Ranges  of  fees  and  slopes  arc 
used  without  any  appreciation  of  the  implications. 

8.  The  fee  pooli.  are  allocated  without  due  consideration  on  the  cost 
slope.  Ttiis  firoblem  was  observed  time  and  ag.iin. 

9.  There  are  too  many  elements  inccntivized. 
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10.  It  is  often  not  clear  how  rewards  are  to  be  earned  or  when  they 
should  be  paid. 

11.  There  is  often  not  a  clear  xine  between  the  ^oals  of  the  buyer  and 
the  incentive  structure. 

12.  The  CPIF  contract  when  the  fee  pool  is  allocated  to  the  schedule 
and  performance  elements  closely  resembles  the  cost  aspects  of  the 
CPFT  contract . 


This  area  needs  immediate  attention. 
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HYfOTHK5;l:.:  Mt;i: 

P1:N/M.TI1:^  ARL'  bCrrOK  MoTlVA'lMhS  TH/iN  Ki:t«AKD;. 

in  tliti  context  u>  severe  competition  aitJ  the  related  tiest  and  finals, 
the  incentive  iwtential  is  often  lost  before  tlie  yaine  betjins.  The  competition 
forces  the  contractor  to  buy-in  or  at  best  come  in  with  a  tartjet  so  tight  tliat 
he  has  little  or  no  clumee  of  an  underrun.  What  tn'  seek.*;  is  protection  on 
Che  overrun  side  of  the  target  cost.  What  would  hapi*en  if  he  were  confronted  . 
with  stiffer  penalties  on  Che  overrun  side?  If  there  is  little  probability  of 
an  underrun,  should  not  the  emphasis  be  on  assuring  ttiat  he  does  not  overrun? 
These  are  the  kinds  of  inquiries  that  initiated  the  interest  in  this  hypothesis. 
As  will  be  seen  the  literature  and  Che  practice  of  the  use  of  penalties  has 
varied.  For  the  most  part,  they  have  been  discouraged  since  they  appear  to 
be  inconsistent  with  the  general  idea  of  positive  motivation. 

THE  LITbf'tATUftE 

Liquidated  danaqes  was  a  standard  penalty  in  the  late  Fifties  and  early 
Sixties.  Another  penalty  was  termination  for  default.  As  protection  against 
intentional  overrun,  UOO  recommended  the  use  of  unlimited  cost  sharing  or 
the  use  of  sizable  n^ative  fees.  (27)  Similarly,  NASA  in  its  early  *67 
guide  recognized  high  negative  feer  and  unlimited  cost  sharing  but  discouraged 
their  use.  Thus,  both  DOO  and  NASA  had  provisions  for  the  use  of  negative 
fees  of  one  kind  or  another.  The  question  of  negatives  comus  into  play  for 
all  aspects  of  the  multiple  incentive;  schedule,  perforiitaince  and  cost  elements 
can  all  have  a  negative  aspect.  (24)  In  balance,  the  penalty  provisions  were 
generally  discouraged  in  favor  of  the  {xssitive  aspects  of  rewards.  They  were 
dc-fined,  liowcvuF,  for  .ippropi  late  situ.it  ions  such  as  buy-in:;. 
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The  Electronics  iiystums  Division  in  ‘(jJ  held  <i  bnetincj  on  procurement 
problems  and  methods  in  which  they  coiiunented  on  the  use  ot  negative  fees  and 
penalties.  As  a  possible  cure  for  overruns  they  suggested  the  use  of  penalty 
provisions  for  incentives.  To  quote:  "To  us  the  standard  ASPR  cost  incentive 
provision  is  slanted  too  much  toward  incieasing  the  iee  tor  cost  reduction  and 
not  enough  toward  penalizing  tlie  contractor  for  incurring  an  overrun  in  costs”. 

As  an  example  of  t)ie  effort  to  extend  rewards  rather  ttian  penalties,  the  AEPR 
conuiiittec  wrote  a  letter  to  AIA  in  %3  (Coloiiel  W.  Ttiybony)  .  It  covered  the 
ASPR's  committee's  role  in  broadening  the  p>roccction  against  termination. 

It  also  discussed  the  new  shared  savings  clause  for  va>ue  engineering.  Among 
other  requests  they  asked  Congress  to  consider  multi-year  funding.  (11) 

The  Monterey.  California  AFSC  Conference  Manual  of  *C>3  highlighted  the 
discussions  of  Che  prior  years  efforts.  Included  was  the  summary  on  the 
proposed  changes  in  contracting  policies  to  meet  Secretary  McNamara's  initiatives 
The  emphasis  was  to  be  on  positive  incentives.  Penalties  were  to  be  downplayed. 
(12)  Karl  Vinson  tuid  not  beer,  convinced,  lie  had  argued  long  and  ardently 
against  the  use  of  the  reward  provisions.  He  had  felt  strongly  that  there  was 
a  need  for  strong  penalties.  In  fact,  he  had  led  the  fight  for  the  Renegotiation 
Act  ot  *S1  and  the  Truth  in  Negotiation  Act.  (13) 

In  February  of  '69,  The  Oepartment  of  Defense  published  its  Armed  Services 
Procurement  Manual  II  (Armed  Services  Procurement  i<e<juiation  Manual  for  Contract 
Pricing).  The  manual  cited  a  rewards  and  penalties  ijolicy.  “Policy  should 
and  does  emphasize  the  positive  aspects  of  the  incentive  approach  .  .  .  however, 
the  negative  aspect  might  be  just  as  strong  in  influencing  contractor's 
decisions."  (14) 
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c;oiri<j  back' to  the  oricjinal  <juidu  of  *02.  the  eothha:;!:.  was  on  U)e  positive. 
But  ne.jative  incentives  were  recognized.  A  problem,  however,  was  the  ceiling 
on  profits.  At  that  time  the  limit  was  fifteen  percent  on  cost  type  contracts. 

In  an  American  Management  Conference  in  ‘63  attended  by  aerospace  and 
govertununt  personnel.  Mr.  Lindesko  of  KCA  summarized  many  of  the  industry's 
concerns  witii  the  use  of  incentives.  One  of  them  was  "ttic  punitive  attitude 
of  the  contracting  personnel**.  (19)  Also  for  a  good  discussion  of  the 
vacillating  attitudes  toward  the  use  of  punitive  measures,  sec  Kennedy,  Nolan, 
and  Bass*s  Incentive  CoiitractirKj  in  t>>e  Aero.st>ace  Industry.  (211)  In  the  early 
Sixties,  pc.,  'ties  were  discouraged.  The  middle  and  late  Sixties  saw  their 
revival  by  Che  Air  Force.  The  Seventies  witnessed  a  reversal  to  Che  positive 
aspect. 

Apf>endix  A  of  the  NASA  *67  Cost  Plus  Award  Fee  Contracting  Guide  has  an 
excellent  discussion  on  the  theory  of  {xisitivc  and  negative  stimuli  in 
motivating  behavior.  It  said  the  fear  of  failure  and  the  ho(>e  for  success 
were  both  motivators  The  particular  effectiveness  varied  with  the  individual 
and  situation.  The^ predominant  thrust  of  the  CPAF  was  positive.  Thus,  the 
contract  contained  the  carrot  but  not  the  stick.  Positive  and  negative  effects 
of  Che  incentive  contract  should  differ  for  different  organizational  structures. 
It  slxiuld  be  a  function  of  how  closely  knit  the  organization  is.  It  should 
vary  by  individuals  aiw  be  based  on  their  achievement  levels  and  expectations. 
Tlie  ifflp.icl  of  the  ncg.i'live  and  positive  incentives  was  al!M>  dependent  on  the  * 
situations  and  the  motive  strengths.  Positive  effects  might  be  related  to  Che 
desire  to  seek  pleasure.  Negative  or  penalty  effects  might  be  similar  to 
frustration  produr^  behavior  whein  goals  were  not  attatn.ible.  Thus,  the 
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outputs  for  awards  may  bo  far  pioro  bctiuiicial  tl>au  tl»at  of  the  negative 
penalties.  (24) 

The  oricjinal  '62  Guide  recognized  that  ainimum  aitd  negative  fees  were 
being  used  but  doubted  their  usefulness.  “It  is  doubtful  since  high  maximum 
fees  are  not  feasible  that  a  contractor  would  accept  a  negative  fee.“ 

Downward  only  incentives  were  ho«itever  recognized.  (18) 

From  the  litcrafre  on  the  effectiveness  of  incentives,  there  were 
several  references  on  the  use  of  penalties.  Redden,  on  the  premise  that 
positive  motivators  were  not  adequate,  suggested  the  increased  use  of  . 

penalties.  He  felt  that  the  rewards  were  not  large  enough  and  the  penalties 
t»ere  not  great  enough  to  protect  against  poor  performance.  Further,  he  felt 
that  schedule  incentives  should  have  stressed  penalty  rather  than  reward 
factors.  (52) 

Bradley  and  McCuistion  commented  briefly  on  a  factor  that  is  germane 
to  tlic  penalty  question.  Contracting  officers  have  had  little  inducement  to 
negotiate  steep  shares.  They  felt  that  there  was  little  potential  for 
nec^otiating  steep  shares.  They  felt  that  there  was  little  potential  for 
negotiating  fee  arrangements  which  would  stimulate  contractor  efficiency.  (54) 
Cross  strucic  a  simiTar  tune.  Cost  incentives  were  probably  not  effective. 
Short  run  efficiencies  t#cre  not  practical.  (59)  Hill  in  a  *66  study  for 
the  Navy,  was  also  critical  of  the  contracting  officers*  reluctance  to 
negotiate  steep  shares  (penalties  and  rewards) .  Since  contractors  attempted 
to  assure  satisfactory  profits  at  the  negotiation  table  and  there  was  a 
tendency  to  shift  Costs,  penalties  might  be  appropriate.  (61)  Air  Force 
Colonel  Troy  Jones  in  an  Ohio  State  University  doctoral  dissertation,  in 


studyin>j  the  early  Sixties'  use  of  incentives  concluded  tfiat  they  were 
not  effective  in  curtailing  cost  growth.  (70) 

The  ‘69  draft  of  the  DOO  Guide  recommended  schedule  penulcy  only 
incentives.  It  discussed  the  advantages  and  disadvantages  of  penalties. 
“Generally  it  is  true  that  performance  rewards  only  and  sctiedule  penalty 
only  appear  to  be  the  most  appropriate“.  But  they  recognized  that  a.  penalty 
only  would  probably  be  objectionable  to  the  contractor.  (27) 

Another  interesting  study  was  that  of  Captain  William  Jones  who  worked 
for  POCSMIC  analyzing  and  structuring  incentives.  Hu  wrote  an  article  about 
his  experiences.  He  summarized  the  major  weaknesses  of  incentive  contract 
design.  The  prcbleir  of  negatives  was  prominent  in  its*  absence.  Apparently 
it  was  not  a  major  issue  in  his  work.  (81)  Hunt,  in  his  *71  work  on  the 
conceptual  foundations  of  the  award  fee  contract,  speaks  to  die  stimulus- 
response  patterns  assumed  in  incentive  contracts.  He  provided  a  psychologist* 
insight  to  the  advantages  and  disadvantages  of  penalties  as  opposed  to  rewards 
It  is  a  comnon  issue  and  a  popular  one  in  the  discipline.  For  the  award  fee 
contract,  he  recommended  that  it  be  primarily  reward  as  imposed  to  penalty 
based.  (85)  Dixon,  in  a  *73  paper,  struck  at  the  heart  of  the  issue  when  he 
concluded  that  there  was  no  statistical  evidence  to  supfiort  the  use  of 
positive  incentives  to  reduce  costs  and  improve  performance.  (89)  Roberts 
and  Short  in  an  early  Sixties  study,  observed  that  the  greatest  motivator 
of  the  contractor  was  his  desire  to  avoid  large  losses.  They  thought  that 
the  potential  for  loss  far  exceeded  that  of  gain.  (141) 
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Willians  and  Carr«  in  a  Oarcon  sponsored  study  in  '81.  also  addressed  the 
effectiveness  of  penalties  as  traditionally  used.  They  rc^iorted  tliat  performance 
bonds  and  the  possibility  of  default  were  not  effective.  The  study  also 
evaluated  dis-incentives.  Those  reported  as  significant  by  industry  were 
excessive  paperwork,  preoccupation  with  low  price  and  undue  delays  in  solving 
problems.  Others  mentioned  but  less  significant,  were  lack  of  continuity 
and  socioeconomic  contract  requirements.  Poor  si<C‘cif ications  were  the  least 
troublesome.  Tlie  government  respondents  listed  fia|>crwork,  delays  in  solving 
problems,  inadequate  lead  times,  and  the  inability  to  comiiete  with  incumbents 
as  the  major  dis-incentives.  The  lack  of  a  continuous  relationship  was 
noted  by  both  groups.  (Contract  Motivation,  Theory  and  Application,  Army 
Procurement  Research  Office,  Port  Lee,  March,  ’si  APRO-80-06 . ) 

Wlvat  does  the  literature  tell  us?  The  incentive  contract  era  started 
in  recognition  that  liquidated  damages  and  other  punitive  approaches  as 
then  applied  were  not  working.  The  attempt  was  to  harness  the  positive 
aspects  of  motivation.  The  hope  was  that  the  carrot  was  better  than  the 
stick.  That  was  1961.  Since  that  time,  as  reflected  in  the  guides  and  in 
practice  the  DOO  and  NASA  have  flirted  off  and  on  with  the  thought  of 
negative  fees  and  a  variety  of  other  penalty  provisions  on  incentives. 

Penalty  only  on  cost,  schedule,  or  performance  have  been  s|>aringly  used. 

The  use  of  pertalties  usually  arose  under  circumstances  where  the  positive 
features  are  probably  going  to  be  inoperable  or  ineffective.  Such  situations 
are  caused  by  a  variety  of  extra -contractual  circumstariccs.  Buying-in  is  one 
possible  cause.  Another  is  low  capacity.  A  third  is  severe  technical 
deficiencies.  The  question  is  when  arc  penalties  useful  and  to  be  recommended? 
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THE  NCMA  pUESTIONNAlRF: 

Questions  fourteen  and  fifteen  from  Part  One  and  Question  nine  of  Fart 
Two  asked  about  the  use  of  penalty  only  incentives.  Question  fourteen  pertained 
to  multiple  incentives;  Question  fifteen  applietl  to  schcyJulc  incentives.  These 
are  discussed  below. 

Question  fourteen  re.d:  "Multiple  incentive  contracts  .  .  .  should  or 
.  .  .  should  not  include  penalty  only  incentives."  Eiqhty-fivc  percent  said 
they  should  not.  Fifteen  percent  said  they  should.  Obviously  the  large 
percentage  of  the  tesjwndents  voted  no  to  the  use  of  penalty  only  incentives. 

A  similar  pattern  arose  on  Question  fifteen.  The  question  read:  "Schedule 
incentives  .  .  .  should  or  .  .  .  should  not  include  penalty  only  incentives." 
Eighty-four  percent  said  no.  These  answers  illustrate  the  rather  unanimous 
feeling  against  penalty  only  provisions  expressed  by  industry. 

Question  nine  of  Part  Two  of  the  questionnaire  read:  "Penalties  are 
better  motivators  than  rewards."  The  respondent  was  asked  to  give  his 
opinion  on  a  range  from  atero  to  nine,  with  *ero  agree  and  nine  being 

disagree.  The  results  as  are  shovm  below  stroi^gly  favor  the  disagree  end  of 
the  scale. 
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Fifty-one  percent  answered  with  an  ciyJiL  or  nine.  Thirteen  percent 


answered  with  a 

Zero  or  one 

.  About  one-fourth  answered  in  the 

zero  to  four 

'  . 

range.  Data  was  also  gathered  on  air  frame. 

electronics,  propulsion  and 

f 

■i 

munitions.  The  figures  are 

as  follows : 

A  ' 

Value 

Response 

Air  Frame 

electronics 

Propulsion 

Munitions 

t' 

0 

13.9 

10.8 

2 

1 

1 

7.4 

1.7 

2 

3 

j. 

1 

i 

2 

5.S 

6.1 

4.5 

6 

} 

3 

3.7 

6.7 

4.5 

3 

.  \ ' 

1 ' 

i-  \ 

4 

2.8 

9.1 

5 

S 

5.6 

5.1 

6.2 

12 

6 

3.9 

5.1 

3.3 

5 

1  _ 

7 

3.7 

1.4 

4.5 

3 

/ 

8 

19.3 

12.5 

18.7 

I 

18 

9 

35.2 

4S.S 

38.2 

42 

e 

Tlie  strength  of 

the  attitudes  are  clearly  portrayed.  Soon  are 

stronger  than 

/ 

others,  but  nobody  <wants  penalty  only.  Questions  eight  and  ten 

also  addreseed 

/ 

/ 

the  issue. 

Question  ten  addressed 

the  buy-in.  The 

data  revealed  that 

it  was  widely 

practiced.  If  the  buy-ln  ia  a  viable  strategy,  this  helps  explain  tfte 
attitude  toward  penalties.  One  would  expect  an  industry  response  to  be 
unfavorable  to  a  penalty  incentive.  A  buy-in  with  stiff  penalties  for 
ovuttuiis  would  be  difficult  to  accept.  Ftoe  the  ^uvernments*  perspective, 
the  t>enalty  niyht  be  the  only  protection  against  an  obvious  overrun  situation. 


AA: 


/  '<■ 
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!ii  Ouostion  eight,  the-  nature  of  Lfie  overiuii  wjs  exoiniiieci.  Which  element 
is  slipped  first?  Is  it  cost,  scliedule  ut  performance?  Tlte  enswer  waa  cost. 
Schedule  is  slipped  second.  Again  if  the  situation  is  a  buy-in  what  can  be 
expected?  A  similar  input  was  obtained  on  i}uestion  seven  and  nine  which 
inquiied  on  goals  of  negotiation.  What  has  eitierged  is  a  picture  that 
describes  firms  as  risk  adverse.  Wliat  are  the  implications  for  contract 
structure?  Should  it  be  positive  rewards  or  negative?  Should  it  be  the 
i-ai  rot  Of  the  Stick". 

THE  PILOT  STUDY  DATA 

To  quote  from  the  pilot  study,  “The  basic  concern  of  the  company  was 
the  jirice  ceili.ig.  The  company  did  not  want  to  lose  money.  It  wanted  to 
optimize  deveioixnofit  goals  within  the  dollars  available.  Tlie  company 
optimized  dollars  not  profit.  In  that  sense  the  penalty  of  the  incentive 
price  Ceiling  was  much  more  effective  than  the  opportunity  to  earn  more 
profit  dollars  througli  cost  reduction.  That  opportunity  had  been  lost  much 
earlier  in  the  program." 

Much  of  the  traditional  literature  in  psychology  opts  for  positive 
rather  than  negative  stimuli.  The  positive  rewards  arc  presumably  more 
influential  in  modifying  behavior.  Penalties  even  run  the  risk  of  encouraging 
the  very  behavior  one  wants  to  eliminate.  But  in  spite  of  the  common  widsom, 
it  might  make  sense  under  the  competitive  pressures  of  typical  weapons 
procurements  to  use  penalties  to  prevent  undesirable  behavior.  The  rewards 
available  through  incentives  seem  to  be  inadequate  to  offset  the  advantages 


of  cost  incurrence . 
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To  sumuarizc,  tho  pattern  tliat  e»or9t.-d  in  tlic  pilot  ntudics  was  one 
of  contractors  wlio  were  attempting  to  miaimizv  risks  after  very  couipetitive 
procurements.  Often,  the  opportunity  to  reduce  costs  below  the  target  had 
long  been  lost.  The  question  was  simply  how  far  did  one  expect  to  exceed 
the  target?  How  big  was  the  overrun  likely  to  be?  In  this  environment 
the  incentive  was  negotiated  to  provide  protection  on  the  overrun  side.  If 
extra-contractual  factors  warranted,  there  was  always  a  temptation  toward 
subiiiantial  overruns.  The  amount  was  a  variable  oi  the  particular  situation. 
Often  this  was  recognized  by  both  parties  atxl  reflected  in  the  negotiated 
contract  with  the  full  knowledge  of  all. 

Across  the  boa'd,  the  most  meaningful  element  in  the  contract  to  the 
firm's  management  %<as  the  potential  disaster  points.  Tne  penalties  had 
more  visibility  than  the  rewards.  The  managers  all  knew  the  price  ceilings 
or  the  penalties  for  schedule  delays.  In  this  context,  the  penalties  acted 
as  constraint  elements.  Once  the  potential  for  cost  reduction,  schedule 
and/or  performance  incentives  were  lest,  the  sttsntion  focused  on  the 
protection  against  ruin. 

fWTEHVIEWS  AND  WOKKSHOPS 

Iniiustry  is  very  strong  in  their  posision  against  pe.nalty  type  incentives. 
There  is  even  a  stronger  feeling  against  penalty  only  provisions.  Conversely, 
the  attitude  toward  penalty  incentives  by  government  personnel  was  positiva. 
They  felt  that  there  was  a  role  for  the  penalty  type  incentives.  One 
particular  application  was  worth  noting.  A  type  of  contract  popular  on  the 
west  coast  was  an  incentive  that  started  out  with  a  fee  of  fifteen  percent 


But 


and  could  only  go  down.  In  this  perspective,  it  was  a  penalty  only, 
the  ditference  was  that  the  contractoi  started  with  the  maxiniUi  fee.  Although 
aggregate  data  was  not  provided  on  its  effectiveness,  the  group  using  the 
contract  said  it  was  successful. 

SUMMARY  STATEMENT  ON  ItYPCvrHESIS  NINE 

Tl>e  literature  from  psychology  is  filled  with  tl»e  debate  on  this  issue. 
Wiiicti  is  better,  the  carrot  or  the  stick?  The  answer  dc]'>ends  on  what  you 
want  to  do,  when  you  want  it  done,  and  what  you  hope  the  future  behavior 
to  be.  For  the  most  part  jMsitive  motivators  are  better  tfian  negative  with 
iitdividuals.  Wnat  about  with  corporations?  To  the  extent  that  the  accomplish* 
ments  reflect  on  the  individuals  and  the  rewards  go  to  the  individuals, 
|<isitive  rewards  are  most  beneficial. 

The  questionnaires  and  interviews  showed  the  strumj  nc^iative  sentiment 
of  industry  often  associated  with  penalty  type  motivators.  Certainly,  when 
added  to  the  already  burdensome  aspects  of  best  and  finals  in  the  competitive 
mode,  they  could  well  tip  the  scale  to  disaster.  Since  contractors  tend  to 
be  risk  averse,^  they  certainly  do  not  %ielcome  penalty  (or  penalty  only) 
incentives.  And  experiences  over  the  last  twenty  years  seen  to  bear  them 
out.  The  000  and  NASA  guides  discourage  their  use.  Negative  fees  and 
unliuiiic<l  cost  stiuriixj  arc  rcscrvc*d  to  those  situations  where  an  intentiorial 
massive  overrun  is  likely.  What  then  is  the  conclusion?  It  is  this.  Penalty 
type  provisions  ate  probably  most  effective  in  getting  martagement’s  attention. 
And  wliure  overruns  utc  likely,  they  are  probably  necessary.  The  major  points 
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If  the  incentive  lii  structured  correctly,  then  the  contreccor  .can 
and  probably  will  be  motivated  to  reduce  and/or  control  costs. 

If  there  is  no  opportunity  fur  cost  reduction  then  penalties 
might  have  a  place. 

Schedule  penalty  only  incentives  arc  really  like  liquidated  damages. 
If  liquidated  damages  and  termination  for  default  did  not  work  in 
the  Fifties  and  Sixties  then  «diy  should  penalty  clauses  work  now? 

The  intent  of  the  incentive  contract  is  to  harness  the  profit  motive. 
It  is  to  provide  a  positive  incentive  for  cost  control.  Penalties 
only  are  inconsistent  with  this  philosophy. 

Penalties  are  related  to  the  risks- of  the  contract.  The  fixed  price 
contract  that  has  the  highest  incentive  slso  carries  tbs  greatest 
penalties. 

Penalties  are  probably  most  appropriate  for  cost  type  contracts. 


'/ 
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HYPOTHESIS  TEN 


THE  MORE  COMPLEX  THE  ARt<AfX;EHENT  OF  THE  INCENTIVE 


THE  MORE  LIKELY  IT  WILL  BE  IGNOKED. 


Complex  systems  such  as  PIIM*and  MICAPMuie  a  treiiU  of  the  Sixties. 
Complexities  mi^ht  also  become  a  hallmark  of  the  Eiijlitics  because  of  the 

award  fee  contracts.  The  range  and  nuiober  of  the  e|lemenLs  and  the  relationship 

I 

amoiu]  the  variables  determines  complexity.  PllM.  for  exam|>lc,  was  a  multi- 

i 

I 

dimensional  mathematical  model.  An  often  heard  cofrollary  to  complexity  «M)S 
Kiss.  KISS  translated  means  keep-it-simple-stupid j  It  was  a  crude  but 

I 

effective  way  of  conveying  the  need  for  simplicity  {in  incentives.  But  how 


simple?  For  example,  if  one  were  to  use  only  one  ejost,  one  delivery  and 
one  performance  factor  you  would  still  have  three  vlariables.  Are  they 


dependent  or  independent?  In  practice,  it  was  not  {unusual  to  have  twenty  or 

i 

! 

thirty  variables.  There  might  be  cost,  six  or  eight  milestones  for  schedule 
and  eight  or  ten  performance  factors.  Multiple  incentives  are  by  nature 
rather  complex.  They  require  skill  in  development  and  management  time  in 
administering.  Have  they  worked? 

am 

There  are  sevesal  aspects  of  the  inquiry.  Should  multiple  incentives 

be  abandoned?  There  seems  to  be  a  drift  by  the  useis  in  that  direction. 

One  or  two  major  commands  have  inforoully  outlawed  them.  If  they  are  used 

how  should  the  parameters  be  related?  Should  penalty  be  utilized  without 

rewards?  And  witat  about  perforawince  and  schedule  parameters?  Are  not  adequate 

incentives  already  provided  to  meet  the  specification  and  time  demands? 

•  Programmed  Interdependent  Incentive  Mfthod--Pl IM 
••  Multiple  Incentive  Contract  Analyzer  Procedure 


TllE  LITERATUHE 


This  question  has  already  been  reviewed  under  hypothesis  Five,  Six, 

Eiijlit  and  iVine.  No  attempt  will  be  made  here  to  aqain  suxunarize  all  of  it. 

Uut  a  flavor,  a  representative  sample  is  appropriate. 

Historically  multiple  incentives  started  out  relatively  uncomplicated. 

(lU,  19)  Dut  complexity  soon  became  the  rule  rather  tlwn  the  exception. 

PIlM  and  other  computer  assisted  techniques  became  in  vogue.  By  the  late 
Sixties,  twenty,  thirty,  or  more  variables  were  not  uncomnon  in  the 
performance  and/or  schedule  area.  Computer  assisted  analytical  tools 
developed  to  aid  in  their  analysis.  But  disenchantment  seemed  to  have  set 
in  by  the  late  Seventies.  But  the  appropriate  use  of  the  multiple  incentive 
in  still  a  vital  unanswered  question. 

Going  back  in  time,  Gordon  Tyler,  Director  of  Procurement  of  The 
Godil.ird  Space  Center  at  an  AMA  conference  in  New  York,  reported  on  the 
expel ience  at  Goddard.  He  suggested  that  the  traditional  multiple  incentives 
were  not  well  suited  to  research  and  development.  He  therefore  %MS  experimenting 
with  CHAT  contracts.  In  that  same  conference.  Cordon  Arthur,  the  then 
Air  Force  Chief  of  Pricing  raised  the  issue  of  whether  companies  really  made 
tradeoffs.  (20)  Walter  Hill,  of  Syracuse  University  raised  a  similar  issue 
in  a  *06  study.  He  found  that  multiple  incentives  probably  were  inappropriate 
for  research  and  development.  Contractors  did  not  generally  engage  in 
tradeoff  behavior  to  optimize  short  run  profit.  Mathematically  precise.  Complex 
techniques  were  inappropriate.  He  also  stated  that  the-  training  in  multiple 
incentives  was  incentives.  (01) 
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On  the  same  track,  an  iti-huuse  NAf.A  study  by  buoz  -  Alien  in  1966, 
coticluded  there  was  no  evidence  of  tradeoff.  (S6)  Colonel  Troy  Jones 
found  much  the  same:  "There  was  no  evidence  of  tradeoffs.  Complex  systems 
were  ineffective  and  hard  to  administer;  PIMM  should  be  discouraged."  On  the 
other  hand,  schedule  incentives,  in  Jones'  view,  could  be  effective  because 
they  could  be  clear  a. id  could  be  managed.  (70)  A  hand  study  by  Kisher  (76) 
added  fuel  of  the  same  kind.  Complex  arrangements  were  highly  questionable, 
he  stated.  LMI  in  *611  concluded  the  same.  (74) 

Captain  William  K.  Jones  in  1970  agreed.  Arrangements  %«crc  too  complex, 
and  the  ificei.tive  formulas  weru  too  complicated.  (81)  Parker,  although  only 
addressing  the  c'mplexity  issue  indirectly,  noted  that  contractors  tended  to 
emphasize  performance  outcomes  reg.'.rdless  of  ttte  arrangement.  (82)  Much  of 
Kaymond  Hunt's  work  concluded  by  sounding  sour  notes  on  traditional  incentives. 
Included  in  his  criticisms  were  comnents  similar  to  those  already  noted. 

The  term  he  utilized  a  lot  was  mechanistic.  Contracts  should  be  flexible 
and  be  managerially,  rather  than  contractually  oriented.  195,  117) 

M.W.  Oixon  in  *73  found  that  no  correlation  existed  between  shares  and 
outcomes.  This  attacked  tiie  very  foundation  of  the  multiple  incentive 
concept.  (89)  Hill  and  Shepard  in  '73  found  that  there  was  no  evidence 
of  tradeoffs  and  that  motivational  programs  were  not  evident  in  companies.  (90) 
Oppendahl's  study  on  contractor  motivation  rang  a  similar  bell: 
contractors  do  not  have  systems  tu  make  tradeoffs  among  cost,  schedule  and 
performance  factors  in  complex  multiple  incentives.  (9S)  Ooriald  C.  Barker  (114) 
in  *74  raised  a  similar  concern.  He  concluded  that  the  amount  Of  the  fee 
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{>ooi  did  not  determine  contractor  motivation.  Since  incentive  contracts 
generally  were  not  effective,  multiple  incentives  had  no  sound  theoretical 
basis.  Again  Hunt,  Rubin  and  Perry  in  *77  found,  that  for  fully  two-thirds 
of  their  sample,  no  special  administrative  techniques  were  employed  for 
incentive  contracts.  (117)  Paul  Pirdle  in  *7$  chorused  the  familiar  ring. 
There  was  no  evidence  that  cost  or  performance  incentives  had  improved 
contractor  perfomunce.  (137)  Schic)c  and  Pace  in  *70  offered  a  clue  to  the 
problem.  They  stated  that  multiple  incentive  contracts  did  not  work  because 
the  variables  were  not  interdependent  and  that  they  were  too  complex.  They 
offered  an  alternate  approach  (134)  and  a  Chemical  Weekly  Magazine  article 
agreed.  (64) 

What  can  we  learn  from  the  above?  Several  ideas  duitiiriate.  Complex 
incentives,  perhaps  more  tlian  simple  cost  incentives,  do  not  seem  to  be 
implemented  by  industry.  They  do  not  improve  performance  or  reduce  cost. 
They  might  aid  in  maintaining  schedule.  They  do  not  work  because  of  the 
various  motivations  of  the  contractor,  they  do  not  work  because  of  the 
administration  required  to  make  them  work.  Whether  the  complex  multiple 
incentive  achieves  ^ho  goals  of  the  contractor  is  anottier  matter.  Perhaps 
they  help  provide  enough  smoke  that  the  contractor  can  achieve  more 
flexibility  in  the  management  of  the  contract.  Also,  perhaps  the  structure 


reduces  overall  risk. 
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V.  '^!t- 


Tile  NCM/'i  uuest  ioiii.ai  I  es 


There  were  several  questions  that  pcrtaiiicU  to  complexity.  These  were 
fiuestions  thirteen,  fourteen  and  thirty-six  from  Part  One  and  Question  ten 
from  Part  Two.  Each  of  these  are  discussed  below. 


Question  thirteen  read:  "Multiple  incentive  contracts  are  .  .  .  more 
effective  than  simple  cost  incentives  ,  .  .  are  less  effective  .  .  .  makes 


no  difference."  The  results  were: 


More  effective 


Less  effective 


Makes  no  difference 


■■  V  '  1 


The  results  suqqest  that  attitudes  toward  the  multiple  as  comi.>ared  to 
the  simple  cost  incentive  are  mixed.  About  a  fifth  of  the  respondents  said 
that  it  made  no  difference.  The  balance  was  about  divided;  about  forty 
percent  thought  the  multiple  was  more  effective  than  the  simple  cost  incentive. 

There  are  several  possible  explanations.  Researchers  have  routinely 
found  that  the  benefits  of  incentives  include  better  program  definition,  a 
clearer  understanding  of  the  requirements,  and  better  communications  on  the 
program.  Perhaps  these  are  associated  with  the  multiple  incentive.  The 
multiple  incentive  also  provides  flexibility  and  reduces  risk.  It  can,  if 
cleverly  designed,  provide  the  same  protection  as  a  CPFF.  And  the  procurement 
situation  nukes  a  diffurctice.  But  the  "bottam  line"  from  the  respondents  is 
that  there  is  a  large  segment  of  contractors  who  feel  multiple  incentives  are 
jjroPably  more  effective  than  simple  cost  arrangements. 

The  recent  DARCOM  study  by  Williams  and  Carr  revealed  similar  sentiments. 
Industry  according  to  that  study  thought  the  key  wus  pro|M:r  use  and  sound 
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pricirxj  arrangements.  (APRO-80-06)  Uut  whut  shoultl  be  its 

appropriate  use?  Question  fourteen  sheds  some  light.  Question  fourteen 
read:  "Multiple  incentive  contracts: 

A.  Should  or  should  not  use  penalty  incentives, 

\ 

B. '  .Should  or  should  not  be  as  simple  as  possible, 

C.  Should  or  should  not  incentivize  all  major  goals." 

This  question  was  designed  to  test  several  aspects  of  incentive  design.  The 
answers  for  Part  B  were: 


{  Should  95% 

I  should  itol  5% 

There  was  overwhelmiiKj  support  for  simplicity. 


all  classes  of  the  respondents. 


Question  thiirty-« 


ix  again  looked  at  simplicity. 


This  was  the  case  for 


It  read:  "The  simpler 


the  incentive,  the  greater  the  probability  of  achieving  the  contractual  goals, 
your  choice  on  a  scale!  from  zero  to  nine.*  The  results  were: 

%  Response 


Value 


Disagree  0 

1 
2 

3 

4 

«» 

5 

b 

7 

8 

Agtce  9 


l.C 


.5 

2.0 

2.7 
.9 

6.8 

11.5 

23.5 

23.6 
27.5 


1. 


About  seventy-t ivt*  percent  responded  with  a  seven,  eiijht  or  nine.  About 
ninety-two  percent  scored  a  five  or  greater.  The  simpler  the  better  is  a 
widely  held  attitude.  Two  and  a  half  percent  (from  zero  to  three)  felt 
comple>^ity  was  the  key.  Under  what  conditions  would  complexity  be  advantageous? 
One  situation  would  be  when  you  wanted  to  obscure  the  activities  of  the  company. 
Another  aspect  is  how  simple  is  simpie?  Can  it  be  so  simple  that  the  incentive 
is  meaningless? 

Question  ten  from  r>arr  Two  also  addressed  the  hyj)cthfcsis.  Whereas 
Question  fourteen  spoke  of  simplicity.  Question  ten  phrased  the  question  in 
terms  ot  complexity.  It  lead:  "‘I'lie  moie  complex  the  an  angenient  for  the 
incentive  the  more  likely  it  will  be  ignored.  Again  on  a  scale  from  zero  to 
nine  give  your  choice."  The  results  were: 

Value  %  Response 


Agree  0  30 

1  11 

2  -  15 

3  -  - -  10 

4  7 

'  4 

6  4 

.2  ■  7 

8  5 

Disagree  9  7 


Again  there  was  wide  support  for  simplicity,  fifty-six  inircent  had  a 
two  or  lower.  About  three-fourths  had  a  foui  or  lower.  Or.  the  other  hand, 
about  one-fifth  of  the  group  did  not  feel  that  complex  incentives  would  be 
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iijnurcd.  Wliy?  Atj.iin  as  suijqestod  by  the  *73  AIA  and  *81  DAHCOM  studies  a 

se<jinent  of  industry  feels  that  multiple  incentives  have  a  use  and  a  place 

in  the  weapons  procurement  business.  They  might  help  in  program  definition. 

The  process  ot  structuring  the  incentive  could  clarify  the  goals  of  the  parties. 
% 

And  they  might  assist  in  risk  aversion.  Perhaps  it  is  the  opinion  of  some 
companies  tfiat  complex  technical  programs  naturally  require  more  complex 
incentives.  However,  those  favoring  complexity  are  a  mittority.  For  most, 
simplicity  was  the  recommended  way  of  contractual  life. 

Summarizing  oh  Hypothesis  Ten,  the  questions  supported  the  furdamental 
idea  of  simplicity.  This  was  consistent  with  the  literature  and  with  common 
sense.  If  administration  is  a  problem  to  begin  with  it  can  only  get  worse  with 
added  complexities.  A  clear  program  as  defined  by  basic  schedules  end  technical 
goals  helps  both  parties.  It  is  a  question  of  judgment  as  to  how  suiny  of  the 
major  parameters  of  the  program  to  include.  On  the  basis  of  the  data,  the 
emphasis  should  be  on  simplicity. 

THE  PIUXT  STUDIES 

Even  sirapla  incentives  are  often  ignored.  In  the  pilot  study  of  the 
small  firm,  the  contract  used  was  a  simple  fixed  price  incentive.  However, 
the  contract  type  was  not  the  most  important  factor  in  the  contractor's 
decisions.  Extra^contractual  factors  dominated  the  behavior  of  the  firm. 

Tliere  was  very  little  attention  paid  to  the  incentive  except  for  the  price 
ceiling.  The  company  bought  into  the  program  after  a  stiff  competitive 
procurement.  There  was  no  opportunity  for  the  company  to  significantly  reduce 
costs.  The  best  it  could  hope  for  was  to  minimize  losses.  It  hoped  to  make 
money  on  the  follow-on.  To  further  complicate  the  sitcation.  nobody  in  the 
company  other  than  the  contract  negotiator  really  knew  what  the  incentive  was 
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all  about.  Further,  I buio  was  no  leal  iii-housc  adininistrative  Bechanisni  ta 
iiiaiia^j'j  the  program. 

The  company  was  a  high  tech  organization.  It  placed  great  eritphasis  on 
tlie  achievement  of  its'  technical  goals.  A  performance  incentive  was  not 
necessary  to  motivate  the  contractor  to  achieve  its  technical  goals.  If  the 
contract  had  been  a  multiple  incentive,  it  is  doubtful  if  the  company  would 
have  done  anything  differently.  This  was  more  a  function  of  the  company  and 
its  structure  than  the  contract  type.  The  company  simply  was  not  in  a  position 
to  manage  a  complex  incentive. 

For  the  larger  prime  contractors  visited  the  story  was  much  the  same. 

Ttiore  was  not  a  single  incident  of  an  in-depth  attempt  to  manage  the 
organization  through  the  elements  of  Che  incentive.  The  contract  was 
negotiated  and  then  it  was  treated  pretty  much  like  any  other  contract.  This 
varied  somewhat  with  the  size  and  relative  impact  of  the  contract  on  the 
company's  sales  and  future. 

Given  the  difficulty  with  simple  incentives,  it  should  be  no  surprise 
chat  the  complex  incentives  proved  almost  impossible  to  administer  and 
implement.  As  an  aside,  in  one  of  the  contracts  reviewed,  the  intent  of  the 
contractor  was  to  assure  management  flexibility  by  obscuring  his  actions 
through  a  complex  arrangement.  Its  intent  was  to  maximize  confusion  and 
Co  minimize  risk.  This  was  not  uncommon.  Right  across  the  industry  the 
feedback  was  the  same.  Complex  incentives  are  difficult  to  structure,  difficult 
to  administer  or  manage  and  for  the  most  part,  do  not  work  any  better  than 
more  simple  ones. 

Com])licated  incentives  have  another  aspect.  Sometimes  tiie  contracting 
parties  were  not  fully  aware  of  what  they  had  negotiated.  Meither  party 
realized  where  the  structure  drove  the  contractor  until  well  into  the  program. 
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In  Lhrco  specific  incidents  studied,  the  incentive  structure  had  to  be  dropped 
or  changed  when  the  contracting  parties  realized  where  it  was  leading.  The 
general  consensus  was  that  complex  multiple  incentives  are  hot  %>orkable  and 
iioi  v«m  h  the  effort.  I'oi  Hie  most  i>art .  they  Iwd  iK-eti  abandoned  by  the 
companies  and  the  government  offices  visited. 

INTERVIEWS  AND  WOIdCSHQPS 

The  visits  across  tlie  country  reinforced  the  comments  above.  There 
was  and  is  a  general  disenchantment  with  coa^lex  niultiple  incentives.  This 
was  true  for  both  sides:  The  government  seemed  to  be  as  dissatisfied  a 
customer  as  industry.  A  major  segment  of  one  of  the  services  has  unofficially 
discontinued  their  use.  The  same  feeling  ws  expressed  by  another  agency. 

In  conversations  with  a  host  of  aerospace  companies  there  was  not  a  single 
supporting  vote  for  the  use  of  complex  multiple  incentives.  - 


SUMMARY  STATEMENT  ON  HYPOTHESIS  TEN 

•  • 

If  an  incentive  is  to  work  it  must  be  simple.  All  the  evidence  from  the 

literature  suggests  that  many  companies  did  not  implement  even  the  simplest 

of  incentives.  What  happens  to  the  complex  ones?  Not  much.  The  literature 

reinforced  this  observation.  Tlie  major  studies ^11  ccxnmented  on  the  need  to 

avoid  unnecessary  complexities.  There  were  too  wtany  parameters.  The 

relationship  among  parameters  must  remain  straigntf orward .  As  Hunt  (11?)  __ 

has  said  so  well,  clarity  and  simplicity  are  the  keys  to  effective  incentives. 

The  questionnaire  and  workshops  provided  additional  support.  The  four 

questions,  particularly  viewed  as  a  group,  say  simplicity,  sim{>licity,  simplicity. 

Perhaps  incentives  are  not  implemented  because  of  their  complexity.  Certainly, 

if  the  customer  is  dissatisfied  enough  to  ignore  them,  there  is  something  wrong. 

As  was  seen,  there  was  great  dissatisfaci ion  witli  the  Multiple  incentive. 
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'llii-  i-uipiil  iniiilil  !;«.•  llic  aii>i  t  t  .1 1  n.ibl  t-  eiitubl  1  sin .  Tlici  <-•(  ure ,  the 

o.ime  becomoii  "to  covoi  oin-''s  backside."  In  the  cuiiija.-t  it : ve  environinerit  of 
best  and  finals,  this  .issessiiient  mii|hl  be  comini)  pretty  close  to  the  real 
werld.V  The  major  findinqu  appear  to  be  as  follows: 

1.  They  were  uitficult  to  construct. 

2.  The  typical  contracting  officer  did  not  fully  comprehend  them. 

(tales  of  thumb  dominated. 

3.  They  were  ditficult  to  manage.  Ttiis  was  particularly  true  in 
a  highly  cuiii|jeLi tive  environment. 

4.  The  companies  apiiarently  liad  not  found  it  worth  their  while  to 
set  up  infrastructures  to  implement  the  incentives. 

5.  The  major  attraction  of  the  complex  incentive  to  a  company  seemed 
to  be  that  it  cither  itad  a  give-away  aspect  that  the  goveriunent  did 
not  comprehend  or  that  it  minimised  risk  tfiiuugh  a  low  cost  share 
line,  and 

6.  The  administrative  burdens  escalated  with  the  comi.>lexities  of  the 
incentives. 

7.  Everyone  seemed  familiar  with  tfie  concept  of  KlbS.  The  byword  is 
to  keep  it  simple.  That's  the  con»nun  wisdom. 
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HYI'OTHESIS  t:UVi:N 

THE  MOST  IM}‘ORTANT  ELEMENT  IN  THE  INCENTIVE  IS  PERFORMANCE. 

CONTl'yACTORS  WILL  KEADILY  SLIP  COST  AND  SCHEDULE  COALS  TO  MEET  PERFORMANCE  GOALS 

A  central  concern  raiseJ  over  the  years  has  been  whether  performance 
parameters  should  bo  included  in  incentive  structure,  if  contractors  were 
goinq  to  meet  the  si>ecifications  anyway,  why  pay  thepi  extra  to  do  so?  So 
goes  the  oft  heard  remark.  This  aspect  has  been  a  focal  point  of  controversy 
oiiong  incentive  theoreticians.  Given  the  option,  companies  %«ould  presumably 
readily  slip  cost  or  schedule  to  meet  i^crfornunce.  They  do  so  because 
|N>i  iornuincu  i.s  the  key  to  iuturu  business  and  profits,  hut  just  how  important 
is  the  {>crfarmancc  as|>cct?  The  literature  is  rich  on  opinions.  The  NCMA 
questionnaire  had  six  questions  dedicated  to  this  query.  As  shall  be  seen 
the  data  is  consistent.  There  are  some  legitimate  concerns  on  the  use  of 
incentive  performance  elements. 

-  THE  LITERATURE 

In  the  first  incentive  guide,  the  use  of  incentive  contracts  «#ere 
related  to  the  problems  encountered  with  Che  CPFP  contract.  Between  1951 
and  1961  its  use  had  tripled.  It  had  gone  from  thirteen  percent  to  almost 
forty  jjcrcent.  In  that  time  frame,  certain  questions  had  been  raised  about 
the  quality  of  DOO  products.  Horror  stories  were  rampant.  Schedules  lagged, 
costs  soared  and  products  failed  to  perform.  Tlius,  in  *62  OOL)  moved  to 
stimulate  industry  performance.  And  it  gave  industry  the  opix>rtunity  to 
make  extra  profits  through  superior  performanco.  That  wa:;  the  original  intent 
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of  the-  iiic'ontive  outitiMct.  At  that  time  the  uuii'ji*  of  Ct'H  conLCsiCts  were 
tarqeleJ  to  be  reilaet-.J  to  tlieit  'Si  level.  Tlie  .UOD  felt  i;u  strongly  about 
tlie  use  of  incentivoj  that  it  stated  that  “to  the  extent  iiussible,  firms 
not  willing  to  negotiate  incentives  may  be  excluded  from  consideration  for 
tfie  award  of  development  contracts.”  As  u  matter  of  jxjlicy,  perfomance 
incentives  and  schedule  incentives  could  be  used  only  wl*eii  appropriate  cost, 
control  incentives  were  applied  simultaneously.  In  the  example  of  structurxng 
the  incentive,  performance  was  assigned  fifty  percent  of  the  fee  pool. 

I'urtfior,  "perhaps  no  otiter  DOb  procurement  }x>licy  offers  greater  potential 
rewards  than  the  expanded  use  of  performance  incentives  in  development 
contracts."  Also,  “properly  applies!  these  performance  incentives  can  do  more 
than  any  other  single  factor  to  encourage  maximum  tectinological  progress 
under  a  single  contractual  effort."  (DOb,  Incentive  Contracting  Guide, 
llarbiidge  House,  1'302,  p.  30).  The  goal  was  to  complete  a  satisfactory  item 
at  a  reasonable  cost.  Such  was  t)ic  franiework  of  Ltie  po  fomance  incentive.  (18) 
Performance  incentives  were  not  new.  A  1907  contract  for  a  heavier 
than  air  flying  machine  had  a  target  of  thirty~six  miles  per  hour.  The 
bidder  had  to  submit  costs  for  various  performance  levels.  (6)  A  fora  Of 
performance  incentive  was  also  used  in  World  War  ZZ  .  but  the  real  push  for 
their  use  as  currently  defined  came  in  *61.  (22)  At  first  tliere  mas  reluctance 
to  use  performance  incentives.  Zn  a  *63  American  Management  Association 
meeting  in  New  York,  Mr.  Lindesku  of  HC'A,  in  summarising  the  industry 
exfK.T j ence  to  date,  noted  the  refusal  of  industry  and  sometimes  government 
to  wnte  performance  incentives.  This  was  particu’arly  true  of  the  Army,  who 
wus  reluctant  to  use  incentives  at  all.  (19,  32) 
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Ot  hiiitorical  interest,  the  *58  Mr  Force  Guide  to  Contract  Type  traced 
the  increased  use  of  the  cost  type  contract  to  the  increased  complexity  and 

nature  of  the  end  items.  Cost  contracts  had  yrown  substaiitiaily  in  the 

>  ■ 

lit  tics.  (;to) 

In  the  Si.xtios,  studies  proliferated  on  whether  incentives  were  working. 
Redden,  in  a  study  done  for  the  Naval  Host  Graduate  School,  concluded  that 
performance  incentives  needed  to  include  maintainability  provisions.  (52) 
Uraiiley  and  McCuistion,  in  a  study  for  NASA  in  'G5,  found  that  there  was 
little  potential  for  negotiating  fee  arrangements  which  would  stimulate 
contractor  efficiency.  The  authors  felt  that  the  performance  could  better 
be  controlled  through  some  method  of  contractor  performance  evaluation 
(award  fee?) .  (54) 

Uooz  'Alien  studied  incentives  for  NASA  in  '66.  Included  in  a  rather 
massive  study  were  some  observations  on  the  performance  incentive.  They 
found  that  contracts  were  being  written  without  the  use  of  interim  milestones 
to  which  they  objected.  And  they  found  that  there  was  no  relationship  between 
the  dollar  value  of  the  incentive  and  effectiveness  of  the  schedule  and 
i>erfoi-maiice  incentives.  (56)  Cross,  in  *66  while  at  the  Institute  for  Defense 
Aiuilysis,  in  appraising  the  effectiveness  of  cost  incentives,  found  merit  in 
pctfurmance  incentives.  He  found  that  they  provided  tlie  contractor  with 
additional  flexibility  and  thereby  tended  to  reduce  his  risk.  (59)  Still  in 
'CC,  Hrofessor  Hill  of  Syracuse  in  talking  about  "observation  on  incentive 
contracts",  thought  tfiat  firms  would  normally  place  great  emphasis  on 
attaining  schedule  and  performance  goals  in  order  to  enhance  reputation. 
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would  iiOnn*illy  tz'udc  oil  cout  schedule  tor  ptirtorniaiiCfi •  He 
hyiK>tho5.izfd  that  contractor  behavior  was  determined  by  a  host  of  extra- 
contractual  factors.  Many  of  these  were  linked  to  pertonnaace.  (Cl) 

Colonel  Troy  Jones  of  tlie  Air  Force,  in  a  doctoral  dissertation  at 
Oliio  State,  raised  serious  doubts  about  w)»ct)»er  j>er i ormunce  incentives 
worked.  He  concludi-d  tli.it  per tormance  inccntivcf.  wote  not  eflective  in 
iiiipi  oviii-j  the  level  ol  woa(iOiiS  perluniiaiiee.  He  did  liiid,  liuwewer,  Lliat 
jierJorinaiice  incentives  did  ptovidc  some  motivation  above  and  beyond  the 
t  oe  iJfiteiitial .  Uut  tu;  found  tliat  t)»c  ef  (e<  t  iveness  ol  ttie  iierlotaancc 
incentive  "appears  to  bear  littK-  relationship  to  tlie  ujiiount  ol  the 
additional  profit' av.ii  i.tbltf  by  their  attainine-nt.*'  AihI  more  seriously,  when 
perform.ince  incentive's  were  used ,  "cost  overruns  were  mucii  greater  since  the 
contractor  traded  off  profits  from  cost  overruns  to  surpass  jierformance  goals.” 
He  felt  tliat  perfonuancG  incentives  should  be  used  only  with  KPl  contracts.  (70) 

The  Logistics  Management  Institute  in  '68  completed  a  study  on  incentives 
for  OSD.  In  it  they  reviewed  six  earlier  studies.  On  pterformance  incentives 
they  concluded; 

1.  Performance  incentives  may  be  unnecessary. 

2.  The  potential  to  use  incentives  for  tradeoffs  is  highly  overrated. 

3.  They  recomr.undcd  the  discontinuance  of  perform.ince  incentives  in 
development  contracts.  (74) 

When  so  many  studies  were  critical  of  t>ie  effectiveness  ot  the  incentive, 
Jones  and  Pierre  in  ‘69  were  laudatory.  They  felt  tliat  they  wor)(ed.  The 
distribution  of  outcomes  was  shaped  in  favor  of  underruns.  Although  inflated 
targets  were  a  possibility  they  found  that  the  significant  amount  of  the 
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underrun  could  be  attributed  to  the  incentive.  Presurr.ably  that  meant  that 
the  jjoiforuunce  incentive  also  woiked.  (7y) 

William  K.  Jones  oi  the  Air  Force,  while  assigned  to  I'OIiSMIC,  analyzed 
the  deficiencies  of  multiple  incentives.  He  found  that  the  values  of  the 
cfoals  were  often  misunderstood  (value  statement).  He  also  noted  that  there 
wan  too  mucli  complexity  in  the  performance  elements,  and  that  there  were 
too  many  parameters.  (81)  In  *71,  anotlier  Air  Force  Captain,  John  Parker 
used  linear  regression  and  empirical  analysis  to  study  AZii>y>  Navy  and 
Air  Force  incentive  contracts.  He  concluded  that  contractors  tended  to 
earn  (lerfoniunce  incenfives  regardless  of  the  co  ract  cost  outcomes.  He 
emphasized  that  cost,  schedule  and  performance  parameters  were  not  independent 
(83)  Again  in  *71,  Hunt  witli  Rubin  and  Pitrry  were  generally  critical  of  the 
traditional  incentive  contracts.  Tliey  also  liad  :  >niu  particular  comments  on 
pel  formaiice  incentives.  They  r  omme..iled  (paitial  list): 

1.  Seek  simplicity. 

2.  Encourage  use  of  simpler  contracts 

3.  Generally  discourage  the  use  of  automatic  arrangements,  and 

4.  Ai>ply  incentives  only  to  cost. 

Hunt  wanted  to  link  motivation  to  performance  through  a  vehicle  like  the 
CPAF  contract.  (85) 

Assuming  that  the  traditional  performance  incentive  did  not  work,  what 
would?  Runkle  and  Schmeidt,  two  Captains  at  the  Air  Foice  Institute  of 
Technology,  wanted  to  find  out.  In  a  ‘75  study  of  gover-tment-conttactor 
interaction,  they  focused  on  the  award  fee  type  contract.  Tliey  concluded 
that  there  was  no  relationship  between  the  amount  of  the  award  fee  and  the 
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level  of  coiltractur  i-erfoxmanc-e.  Tlit-y  iom..1  that  the  key  to  effective 
motivation  was  intei  .iction  of  the  toj.  level  manaoeiiieiit .  (101!) 

In  '75  Major  lirdle  of  the  Air  Force,  studied  the  ptohlua  o£  structuring 
contractual  pet  formance  incentives.  He  c'oiicludod  that  "thetc  was  no  evidence 
that  invent ivizat  ion  tor  either  cost  ot  pet  lor u.a nee  liad  piovided  significantly 
improved  contract  outcjmes."  He  recunuiiended  an  alteinate  approach.  (137) 

7'his  Was  similar  to  a  'C6  study  by  Fleming  and  Moore  where  Litey  introduced 
a  system  called  P-R-l-c-E  and  assumed  that  the  problem  with  multiple  and 
performance  incentives  was  the  inability  to  convey  to  the  contractor  the  value 
of  the  government's  goals.  (141) 

In  a  '70  study  of  the  utilization  of  performance  incentives  on  production 
contracts,  Knepshieid  stated  that  the  studies  to  date  had  suggested  that 
incentives  on  production  contracts  should  be  cost  only.  He  disagreed,  lie 
concluded  that  there  should  be  incentives  on  guality  and  reliability.  (Iu5) 

In  summarizing  t)»e  literature,  it  must  be  concluded  that  much  of  the; 


research  to  date  has  been  skeptical  of  the  effectiveness  of  performance 
incentives.  They  did  not  seem  to  improve  overall  performance.  Contractors 
were  driven  to  achieve  performance  anyway.  On  the  positive  side  it  might; 

1.  y»dd  something  over  and  above  the  fee  motivation. 

2.  Help  in  clarifying  the  goals  of  the  contracting  parties. 

1  ^ 

3.  improve  program  management. 

facilitate  and  improve  organizational  communication. 
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THE  NCMA  OUESTIONHAIRE 

Six  questions  fro«  the  NCMA  questionnaire  %Kire  applicable.  These  were 
Questions  eight,  fourteen,  fifteen,  sixteen,  and  thirty-one  from  Part  One  and 
Question  eleveq  from  Part  Two.  They  approaches!  the  problem  from  different 
points  of  view. 

Question  eight  was  designed  to  evaluate  the  contractor's  behavior  when 
he  confronted  an  overrun.  What  %«ould  be  the  priority  of  his  corporate  goals? 
Are  schedule,  cost  or  performance  goals  slippcxl  first?  The  second  part  of  the 
question  asked  the  same  thing  in  a  slightly  different  fashion.  If  there  was 
an  overrun  which  was  held  onto  the  longest?  Tlie  results  supix>rted  the  common 
wisHcwi. 

Choice  t  Rest»nse 

Slipped  First: 

Schedule  58 

Cost  37 

Performance  5 

Held  Longest: 

Schedule  10. S 

Cost  18.0 

Performance  71.5 

Contractors  slip  schedule,  then  cost,  then  performance.  What  can  this 
convey  about  the  prosier  design  of  incentives?  How  does  this  impact  on  the 
distribution  of  the  fee  pool?  It  is  this.  Slopes  and  cost  constraints 
should  be  aftplied  consistent  with  the  probability  of  overrun.  Therefore,  the 


/ 
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L;loin:.  lor  schedule  .;hoiild  rel  lect  the  lacL  that  it  is  tyiiically  slii>iied  tirst. 
A  similai'  approach  sliould  be  taken  with  cost  and  perturmauce. 

Question  fourteen^  I'art  C  asked  whethet  multiple  incentive  contracts 
should  include  all  major  goals.  It  went  directly  to  the  heart  of  complexity 
and  the  importance  of  performance  incentives.  The  resitcnses  were: 


Choice 


%  ReSpC-liSe 


Should 


Should  not 


No  clear  pattern  emerged.  Part  of  tha  problem  could  be  in  the  interpretation 
ol  llie  words  “all  Miajor  gu.tls.“  Alyout  half  the  group  opted  for  including  all 
major  gOiils.  That  usually  leads  to  complexity.  Isut  how  many  are  “all  major 
goals“?  This  is  explored  below. 

Question  thirty -o:ie  read;  "The  multiple  incentive  fee  pool  share  devoted 
to  performance  parameters  should  be:  lOt  .  .  20*  .  .  30t  .  .  40%  .  .  50%  or 
more  to  bo  effective."  The  results  were; 


Choice 


%  Respondents 


It  is  of  interest  that  almost  all  the  respondents  felt  that  the  fee 
pool  allocated  to  performance  had  to  be  greater  than  twenty  j)ercent.  Fully 
thirty-eight  percent  felt  it  should  be  greater  than  forty  percent.  This 
suggests  that  unlesc  a  significant  proportion  of  the  f'-e  pool  is  devoted  to 
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the  perlurniance  elciiiunt,  it  %(Ould  not  be  an  effective  motivator.  This  is 
inconsistent  with  the  observations  in  the  literature  that  performance  9oals 
are  met  regardless  of  the  fee  pool  allocated.  Another  difficulty  is  that  if 
a  largh  part  of  the  fee  pool  is  allocated  to  the  performance  area,  the  cost 
sloiie  ends  up  to  be  shallow  (dependent  variable) .  Perhaps  the  responses 
reflect  the  relative  im^iortance  of  the  perfozmance  demerit.  That  is,  the 
jicrformancc  element  is  the  most  important.  This  would  b<?  consistent  with 
the  >iyt<othesis. 

(Question  eleven  of  Part  T'wo  read:  'T'hc  most  iintortant  element  of  the 
incentive  is  the  performance  element.  Contractors  will  readily  slip  cost 
and  schedule  goals  to  meet  the  performance  goals.  Score  a  zero  to  s  nine. 
7.oro  is  agree  and  nine  is  disagree.**  The  results  weret 


Agree 


Disagree 


Choice 

0 

1 

2 

3 

4 

5 
0 
7 
b 
9 


Response 
16. U 
9.0 
9.0 
13.5 
9.7 
C.C 
7,0 
9.7 
9.5 
11.0 


In  Question  eight  there  was  strong  support  for  the  hypothesis.  When 
asl^ed  which  would  be  slipped  first  among  cost,  schedule  and  performance  the 
reply  was  cost.  Cost  was  slipped  first,  then  schedule  and  then  performance. 


/ 
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ill  iiucstioii  Llii  ity-oiii.-  tlit-rt:  was  a  (infinite  snjiiiori  tur  large  fee  pools. 
\iuestioii  sixteen  was  also  of  interest  on  this  point.  It  asked  whether  multiple 
incentive  contracts  needed  larger  fee  pools  to  work.  About  seventy  percent  felt 
st.'ongly  that  the  effectiveness  of  a  multiple  deijcuded  on  a  large  fee  allocation 

Part  Two  had  a  direct  question.  Would  the  contractor  readily  slip  cost 
and  scinidule  to  meet  performance  goals?  The,  responses  were  mixed.  There  were 
as  many  agreeing  as  disagreeing.  It  would  be  hard  to  support  this  hypothesis 
on  the -basis  of  Question  eleven.  The  answers  to  eight  and  eleven  seem  to 
contradict  themselves.  In  Question  ciglit,  if  thc-re  was  to  be  an  overrun  the 
performance  aspects  dominated.  But  wl>en  the  question  was  asked  if  a  contractor 
would  readily  slip  cost  and  schedule  tu  optimize  performance  the  results  were 
quite  different.  Perhaps  the  problem  with  Question  eleven  was  the  subtle 
allegation  of  dishonesty. 

What  can  be  stated  from  the  above?  Perhaps  the  following  is  safe: 

1.  Performance  is  the  most  important  aspect  of  tlie  incentive. 

2.  To  work  they  need  large  fee  pools. 

3.  The  important  goals,  but  as  few  as  possible  should  be  incentivized. 

4.  When  confronted  with  possible  overruns  contractors  slip  first  cost,  - 

then  schedule  and  lastly,  pcriormance. 

THE  PILOT  STODY  DATA 

The  hypothesis  was  supported  by  the  pilot  studies.  As  noted,  the 
researchers  into  the  nature  of  incentives  have  questioned  the  necessity  of 
performance  incentives.  Are  not  the  contractors  professionally  motivated  to 
achieve  performance  goals?  Do  not  the  specifications  define  the  required 
standards  for  performance?  It  is  a  valid  question.  The  contractors  studied 


were  motivated  on  their  own  to  produce  a  superior  technical  product.  The 
basis  for  the  future  business  was  often  technical  competence  and  reputation. 

The  requirement  of  the  performance  qoals  did,  however,  introduce  a  discipline 

V 

for  clear  definition  and  an  undorstandinq  of  exactly  what  the  qovernroent 
requirements  were.  Also,  the  need  to  define  the  paramet«srs  and  the  criteria 
for  measurement  forced  the  parties  to  think  the  program  through.  The  process 
required  to  negotiate  acceptable  technical  performance  incentives  did  have 
beneficial  side  effects  on  program  definition. 

INTERVIEWS  AND  WORKSHOPS 

In  every  wurksitop  this  question  *»as  asked.  Are  performance  incentives 
appropriate?  Do  they  work?  Then  a  second  question  was  asked.  If  overruns 
are  imminent,  which  of  the  parameters  is  slipped  first?  Which  is  slipped  last? 
On  these  particular  issues  there  was  a  common  ground.  Terformance  goals  were 
often  the  dominating  goals  of  aerospace  companies.  Their  future  was  often 
linked  to  technical  supremacy.  Also  there  was  a  technical  fallout  to  commercial 
sectors  that  made  technical  investments  make  sense.  If  the  contractual 
arrangement  permitted,  they  would  spend  all  the  dollars  they  could  for 
technical  achieveiiieni' . 

SUMMARY  REMARK.S  ON  IlYrrmiKSIS  ELEVEN 

The  literature  seriously  questions  the  success  of  the  performance  incentive 
in  improving  the  effectiveness  of  {Mirfoimance.  The  bulk  of  the  researchers 
concluded  that  the  conijtanies  were  motivated  to  achieve  perioimance  goals  even 
witliout  the  added  motivation  of  the  incentive  contract.  There  were,  however, 
other  benefits.  Comuiunication  on  the  technical  requirements  often  improved. 
Generally,  program  definition  was  better.  Internally  in  the  organization. 
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here  war.  more  dir.t  ussioti  and  analysis  of  the  project  and  the  technical 
fjaiaineters  were  carotully  considered  by  the  manaijers  who  were  to  be  held 
accounV»hle  for  their  accoinpl islunent . 

On  the  govv;rrunenr  side,  the  program  managers  were  more  aware  of  the 
proiji  t'j'.s  ol  the  pr^.i|iaiii  and  better  informed  on  technic  al  pi  ogress.  The 
l-aianieters  provided  a  basis  1  or  iiieasurement  and  review.  It  also  encouraged 
government-industry  interface.  It  fostered  a  team  effort.  In  those  areas 
where  the  goverivnent  had  expert  technical  staffs,  they  wore  able  to  advise  and 
assist  the  contractor's  technical  personnel.  In  this  fashion,  it  facilitated 
cominunica  t  ion . 

As  to  the  nature  of  the  trade-offs  in  the  contract  itself,  there  were 
seve-ral  common  problen(S  noted.  Too  many  parameters  were  used.  The  selection 
of  the  parameters  was  not  consistent  with  desired  outcomes.  The  relationship 
among  the  variables  were  too  complex.  The  variables  were  often  interdependent 
and  not  recognized  as  such.  The  allocation  of  the  fee  pool  was  arbitrary  and 
inadequate  to  foster  motivation.  The  slope  on  the  cost  portion  as  a  result 
of  the  performance  incentive  was  often  too  shallow.  Summarizing: 

1.  Contractors  rend  to  slip  performance  last.  . 

2.  The  second  variable  sliiiped  is  schedule. 

3.  Tor foriT^.inco  is  viewed  as  tlie  most  important  aspect. 

4.  The  .amount  of  the  fee  pool  allocated  to  performance  must  be  substantial 

5.  When  the  primary  motivation  of  tlie  contractor  is  follow-on  business  or 
technical  actiieveinerit  tficn  tfie  performance  incentive  may  be  unnecessary 

The  hyi'OtliesiS  .ipjjears  valid. 
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HYPOTHESIS  TWKLVE  • 

INCENTIVES  HAVE  TO  HAVE  ORGANIZATIONAL  VISIBILITY  lO  WORK. 

■  The  original  conception  of  incentive  contracts  vas  that)  "the  firm 

\ 

would  harness  the  profit  ootive  to  produce  nore  effective  weajjons  at  a  lower 
cost  in  a  better  tine  frame."  An  integral  part  of  the  assumption  was  that 
the  contractors  would  organizationally  implement  the  incentive  arrangements. 

It  was  assumed  'that  the  companies  tMuld  delegate  the  parameters  within  the 
organization.  Thereby,  the  variables  of  the  incentive  arrangement  would 
ln'cmw.'  .Ill  iiilugral  |mi  I  oi  the  butlijcCs  .ii»i  ol  llic  rclatuil  planning  and 
control  documents  of  tho  company.  The  incentive  arrangement  and  pliilosophy' 
would  help  weld  a  team  to  work  efficiently  in  order  to  maximize  short*run 
profit.  (18,  22)  Oo  members  of  the  firm  know  about  and  understand  the 
company's  incentive  contracts?  Are  the  elements  passed  down  to  the  factory 
floor?  And  to  what  extent  is  it  necessary  to  do  so?  Ttie  two  key  questions  are 

1.  Do  incentive  contracts  need  organizational  visibility  to  tork? 

2.  Are  companies  implementing  the  incentives  organizationally? 

THE  LITERATURE 

The  original  *62  000  guide  outlined  the  presumptions  about  iralustry's 
organizational  adjustments  to  properly  implement  the  incentive  contract. 

These  were:  * 

1.  Incentives  were  not  to  require  any  new  management  techniques. 

2.  They  would  require  more  sensitivity  to  management  control  techniques. 

3.  The  firms  would  have  to  pay  the  same  attention ’to  incentive'  as  to 


fixed  price  contracts. 
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•1.  The  accounting  systems  would  have  to  detect  imijendinij  problems 
soon  enouijh  to  luake  corrections. 

,  The  reportlny  system  would  have  to  relate  cost,  schedule  and 

\ 

performance  elements  in  sufficient  detail  to  {letmit  tradeoffs, 
fi.  There  would  have  to  be  closer  coordination  and  eoimwonication 

amony  enginoeriny,  financial  and  contracting  personnel.  If  the 
incentive  contracts  were  successful,  "it  miglit  be  possible  to 
reduce  government  control  substantially.  Also  much  of  Che 
post-award  guidance  given  by  the  govcrnmefit  would  be  unnecessary." 

7.  The  contractors'  requests  for  approval,  interpretation  or  direction 
would  have  to  be  given  promptly. 

The-  guide  said  seme  contradictory  things.  On  one  liand,  it  indicated 
that  firms  had  to  do  nothing  organizationally  new.  They  were  to  treat  the 
incentive  like  a  fixed  price  contract.  On  the  other  hand,  the  guide 
stipulated  the  need  for  inter-organizational  cooperation  and  communication 
concerning  the  contract.  And  information  systems  had  to  be  in  place  to 
assist  in  providing  the  data  for  its  management. 

In  Che  bonus-for-savings  contracts  used  in  World  war  I,  the  contractor 
had  to  be  able  to  identify  specific  actions  that  led  to  the  cost  savings  to 
bo  paid.  Presuuiably,  ufidcr  such  conditions  tlie  contractor  had  to  keep 

aa- 

accurate  records  of  his  actions  and  their  relationship  to  performance  outputs.  (22) 
Another  insight  as  to  Che  government's  assumptions  of  the  level  of 
inter-organizational  rnvulvc-mant  between  the  contractor  and  the  government 
can  be  grasped  from  the  NASA  '67  guide  on  award  fee  contracts.  To  quote, 

"tho  structure  of  the  contract,  including  the  criteria,  weighting,  and  sharing 
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loe  emphasis  communicates  the  9ovcrnment's  objectives  ai.d  priorities  to 
eveiy  supervisory  level  in  the  contractor*s  or^aniKutiuti.”  (24) 

In  an  early  *62  study  by  J.  Marymore.  of  The  National  Association  of 
Prof^'sional  Contract  Administrators  gave  some  insight  into  the  problems  of 
managing  contracts  within  the  industrial  organization.  The  purpose  of  the 
study  was  to  describe  the  task  of  the  contract  administrator  in  industry.  Five 
hundred  and  twenty  defense  contractors  participated.  Typically  the  contracts 
personnel  were  swamped  by  a  large  number  of  contracts.  He  "was  overworked 
and  understaffed.*  Given  these  circumstances,  he  had  little  time  to  devote 
to  any  one  contract.  Often  he  was  not  able  to  get  really  involved  in  any 
particular  effort.  This  study  t«as  made  a  long  time  ago.  Has  it  changed?  (36) 
Lt.  Kedden  studied  the  use  of  incentives  in  the  aircraft  iitdustry  while 
>1  student  at  tlic  Navial  Postgraduate  School.  Among  his  cnt>clur>ions  was  an 
observation  on  organization  visibility.  He  noted  that  "the  farther  down  the 
organization  the  incentives  are  applied,  the  more  effective  they  are  likely 
to  be."  On  a  related  topic,  he  felt  that  government's  controls  over  the 
contractors  operations  should  be  kept  to  a  minimum.  (52) 

III  a  *66  study  by  Ikioz  -  Allen  on  NASA  contracts,  it  was  concluded  tliat 
then.*  was  no  evidenfu  of  tradeoff  activities.  Further,  the  effectiveness 
did  not  seem  to  be  related  to  the  amount  of  fee  that  could  be  earned. 

K.itlu.'t  ,  it  was  a  akitler  ol  the  cJ.trily  and  objectivity  of  the  structure. 

They  found  that  there  was  inadequate  feedback  to  management.  And  specifically, 
they  found  that  the  contractors  did  not  communicate  details  of  the  incentives 
to  t)ic  working  level  personnel.  (They  noted  an  exception  with  the  performance 
factors.)  (56) 
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Juliii  Cioiiii  in  cl  ‘Oti  iiajier  provided  some  looil  tor  ttiouglic.  He  said 
eoiit  reduction  has  to  be  institationali::ed  over  a  lon'j  time  period.  It  has 
to  be  done  throuqti  new  devices  introduced  into  the  existin9  routines.  In 
the  short-run,  op£Jortunities  for  cost  control  were  too  nebulous.  He  said 
that  contractors  did  not  organize  to  implement  short-run  profit  because 
to  Ji.ive  done  so  would  have  been  fruitless.  (St)) 

Colonel  Troy  Jones  concluded  similajrly  in  a  *67  Otiio  State  University 

i 

Ph.D.  dissertation  on  incentives.  In  a  Comprehensive  study  of  the  '63-*‘64 
time  period,  lie  found  no  indication  that  contractors  had  ever  attempted  to 
make  precise  tradeoffs,  but  on  the  posijtive  side  l>e  found  that  incentives 
li.id  exei  i.ed  f.ome  mo' i  v. it  ion  uii  the  coni  i  In'tor  to  improve  )us  organizational 

structure,  Jones  said  tlut  if  tliere  was  oigaiiizational  delegation  it  sure 

i 

did  not  show  up  in  his  study.  He  also  found  that  the  incentives  did  not 
work.  (70) 

UII,  in  an  OSD  sponsored  study  in  '^6,  took  another  look  at  the  foundations 
of  incentives.  In  a  short  paper  they  reviewed  six  prior  studies  done  by 
Booz-  Allen,  the  Defense  Science  Board,  Or.  Cherington,  Professor  Walter  Hill, 
Colonel  Troy  Jones  and  Professor  Scherer.  The  studies  agreed  on  several 
points  that  arc*  applicable: 

1.  Incentive  structures  can  clearly  connunicate  the  government’s 
objectives  to  the  contractor. 

2.  They  can  attract  the  attention  of  management. 

3.  They  can  provide  a  useful  motivational  tool. 

but  they  concluded  t)iat  for  most  of  the  contract  life,  the  contractor  i.s  not 
111  a  fx>sition  to  make  tradeoffs.  Also  th»-  ^Hitt-ni iul  to  use  incentives  tor 
t  r.iileof  J  s  i.s  hiqlily  oven  .il  e<l ,  1  i,ei.'ine<l  to  s.iy  ili.it  1oi  incentive:,  to 
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work  they  had  to  be  clear  and  be  tied  to  individxials.  T>taC  is,  they  needed 
organizational  visibility.  (74) 

Professor  Raymond  Hunt  of  Buffalo  University  has  done  as  much  and 
probably  more  on  organizational  interation  and  incentives  than  anyone  else. 

It  is  hardly  fair  or  feasible  to  extract  a  few  lines  from  his  work.  Xnd  it 
is  difficult  to  accurately  portray  his  findings  in  a  brief  space.  But 
f uiidaiiientally  he  was  opposed  to  the  traditional  fixed  formula  incentives 
sui'h  as  the  CPIF  and  the  PPI.  He  Strongly  supported  the  use  of  flexible 
incentives  with  a  high  level  of  communication  among  the  contracting  parties. 

In  a  '77  paper  with  Rubin  and  Perry,  he  found  tlvat  there  was  no  special 
inicniive  contract  administrative  techniques  employed  by  the  companies  he 
studied.  Fully  two-thirds  made  no  adjustments.  Also,  there  was  little  or 

a 

no  awareness  of  incentives  presumed  below  the  first  line  supervision.  It 
was  unusual  to  strive  to  extend  awareness  to  the  operating  level.  (117) 

In  another  study  in  '78  by  Hunt,  Near  and  Rutoin,  Hunt  gave  a  rather 
sobering  portrayal  of  how  firms  formulated  their  9oals.  “In  motivation  and 
performance,  perceptions  are  not  simply  an  expression  of  the  perceiver's 
viewpoint;  instead  they  reflect  the  literal  everyday  life  of  the  organization. 
And  these  indicate  that  life  is  rather  disjointed.  Goals  of  the  organization 
and  its  subsystems,  as  well  as  perceptions  of  environmental  constraints, 
appear  to  be  only  weakly  related  to  conceptions  about  what  factors  influence 
project  performance."  He  suggested  that  the  organizational  absorption 
of  the  incentive  goals  was  highly  unlikely  even  if  desirable.  (119) 
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Williams  and  Catr,  in  an  Aimy  1‘rucuremont  Hescarcli  U1 1  icu  study  of 
contractor  motivation  published  in  March  of  *81,  slicd  some  light  on  the 
problem.  Although  they  did  not  take  up  the  problem  ot  tlie  importance  of  how 
companies  internalize  and  manage  incentives  they  did  address  related  issues. 
The  more  salient  points  were: 

1.  There  was  a  natural  adversarial  relationship.  The  parties  did  not 
trust  each  other. 

2.  The  goals  of  the  government  did  not  match  those  of  the  contractor. 

3.  Incentives  worked  if  properly  structured  and  priced. 

4.  The  contract  was  not  the  only  factor  in  influencing  behavior.  Extra- 
contractual  factors  dominated  tne  concerns  of  the  contractors. 

5  They  quoted  Hunt's  idea  that  motivation  is  a  long  term  process 
transcending  any  one  contract. 

6.  The  government  gave  out  conflicting  signals  on  goals.  While  ostensibly 
talking  price  and  schedule  the  real  message  was  performance.  Different 
offices  of  the  buyer  played  different  roles.  Not  all  had  the  same 
goals.  For  example,  the  user  command  might  want  performance,  while  the 
buyer  talked  price. 

7.  The  attention  a  particular  contract  got  was  a  function  of  its* 

* 

importance  to  the  organization. 

Williams  and  Carr  se-^med  to  have  said  that  the  organizational  institutional¬ 
ization  of  a  particular  contract  is  unlikely.  Hut  they  concluded  that 
mutual  interests  and  matched  goals  are  essential  to  proper  motivation. 

(APRO  80-06) 


\ 
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In  the  draft  of  the  1969  ^uide  the  language  aoout  profit  bein^  the 
primary  motivator  was  scratched.  Also  it  emphasized  that  the  purpose  was  to 
emphasize  simplicity.  Contracts  had  become  too  complex.  The  contract  had 
become  an  object  in  itself  without  due  awareness  of  the  end  items  being 
proeuxed.  "In  the  past,  the  contractor  has  often  failed  to  organize  any 
system  for  assuring  that  the  government's  desires  are  understood  by  his 
organization."  This  was  a  conclusion  drawn  after  the  review  of  thousands 
of  incentive  transactions.  (Comments  On  Incentive  Contracting  Guide,  by 
D.N.  Hitts.  July  19,  '6n  in  a  letter  to  Mr.  Jack  Livingston.  Also  see 
draft  of  DOU  and  NASA  Incentive  Contracting  Guide,  Jan.  *67.) 

Industry  might  not  set  up  an  infrastructure  to  implement  incentives 
bccau:io  they  are  perceived  as  impossible  to  achieve.  Much  of  the  literature 
suggested  this  possibility.  For  example,  the  AIA  study  of  incentives  of 
March  of  '73  suggested  just  that.  With  the  era  of  increased  competition, 
its  best  and  finals,  tighter  schedules  and  high  technology  performance  goals, 
the  targets  might  be  unachievable.  (Results  of  COSIOA  Survey  concerning  ' 
DOD/nasa  Incentive  Contracting  Guide.  October  '69  AIA,  Wash.,  D.C.,  1973) 

Summarizing  on  the  rather  sparse  literature  one  would  have  to  conclude 

that: 

1.  Companies  do  not  delegate  or  implcsnent  organizationally  the  incentives. 

2.  Perhaps  this  was  because  it  was  not  «K>rth  it.  How  can  you  change  an 
entire  organization  for  one  or  two  contracts? 

J.  Putitaps  the  contractors  felt  that  the  incentives  were  not  achievable. 

So  they  set  up  to  minimize  risk.  (See  Hypothesis  Seven) 
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4.  The  ijoals  of  the  iJaities  liiffereii.  Ditterent  segments  of  the  buyer's 
organization  probably  gave  out  different  signals.  Consequently,  the 
contractor  was  forced  into  covert  gaming  to  satisfy  the  various 
'''  .  constituencies. 

Kor  a  more  direct  assessment  of  the  issue  the  NCMA  questionnaires  are 


considered  below. 


THE  NCMA  nuESTlONNAIRES 


Tfireo  questions  were  used  to  assess  this  hypothesis.  Question  thirty- 
seven  asks  if  in  fact  this  is  valid.  Ate  the  elements  of  the  inuitiple  incentive 
passed  along?  Question  thircyeight  asked  the  some  in  a  different  manner.  It 
asked  whether  anything  was  done  to  implement  it  organizationally.  And  Question 
twelve  in  Part  Two  asked  if  an  incentive  contract  had  to  be  passed  along 
organizationally  to  woik. 


Question  thirty-seven  read:  "Contractors  implement  the  features  of 
incentive  contracts  by  using  the  target  rewards  and  penalties  within  the 
organization  and  by  allocating  them  to  appropriate  organizational  comi^nents. 
The  respondent  was  asked  to  give  his  assessment  on  a  scale  of  zero  to  nine. 
Zero  was  not  at  all  and  nine  was  very  well..  The  results  were  as  showni 


Value 


Not  at  all  ...  0 


%  Response 


Very  well 


•  --  %  •. %  ^•. . 
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Vciy  few  agreed  with  the  statement.  Only  ten  percent  answered  at  the  eight 
or  nine  level.  Eighteen  percent  ansMred  at  the  zero  or  one  level.  However, 
when  comparing  the  top  and  bottom  three  values  it  is  nut  as  striking.  The 
figures  were  about  thirty  for  the  zero  to  two  values  and  twenty-three  for  the 
seven,  eight  and  nine  values.  The  middle  range  averaged  about  twelve  and 
was  consistent.  There  was  a  slight  bias  toward  the  not  at  all  position. 

One  would  have  to  conclude  on  the  basis  of  question  thirtv-seven,  that  soote 

!' 

industry  I  segments  seemed  to  be  delegating  at  least  the  major  parameters  to 

the  majof  functional  areas.  But  a  lot  of  companies  also  appear  to  be  doing 

I 

very  little. 

\ 

i 

Question  thirty-eight  asked  that  if  parameters  were  passed  along,  to 
what  extent  would  they  achieve  organizational  penetration?  The  question  read: 

i 

"After  negotiating  the  incentive  contract,  the  comijany  does  very  little  to 
w.iku  tho  iiicuntive  wcjrk.  Give  a  res|x>nsc  from  zero  to  nine.  Zero  is  never 
and  nine  ;is  always."  The  results  were: 

i 

I  ' 

Value 


Never  true 


Always  true 


0 

1 

2 

3 

4 

5 

6 
7 
a 
9 


%  Response 
8 

7 
13 
10 

8 

10 

8 

IS 

9 

6 


\ 
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About  forty-four  porcont  of  the  respondents  answered  at  the  three  or  lower 

position.  Apparently  firms  do  something.  The  question  is  what?  A  similar 

statement  could  be  made  about  the  firms  that  do  delegate.  About  thirty-eight 
\ 

percent  answered  with  a  six  or  higher.  The  strength  at  the  extremes  was  equal, 
fifteen  percent  said  always,  fifteen  percent  said  never.  At  the  first  two 
levels  the  distribution  was  about  evenly  split.  It  w.is  not  a  strong 
eiidorseiiient  for  concerted  positive  action.  One  would  have  to  conclude  that 
there  was  more  imple.Tientation  by  the  companies  answering  the  questionnaire 
than  one  would  have  projected  from  the  literature.  Tliis  is  particularly 
surprising.  As  the  interview  data  will  attest,  not  a  single  example  was 
found  of  substantial  delegation  of  the  incentives  past  the  first  line  of 
management.  Executives  below  the  first  ttra  tiers  did  not  have  any  idea  of 
the  details  of  the  incentives.  One  or  two  examples  came  to  one's  attention 
but  none  were  obseived  at  first  hand.  A  couple  of  possibilities  suggest 
themselves.  Companies  might  not  want  to  share  with  outsiders  how  they 
actually  manage  incentives.-  Or  again,  the  people  answering  the  questionnaire 
might  not  have  been  in  a  position  in  the  organization  to  really  know.  Or 
perhaps  companies  are  doing  a  lot  more  than  was  expected. 

Question  twelve  of  Part  Two  again  asked:  "Incentives  have  to  have 
organizational  visability  to  work.  Score  a  zero  to  nine."  Zero  was  agree 
and  nine  was  disagree.  The  results  show  that  there  was  strong  agreement 
on  this  point. 
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Value 

Acjree  0 

1 
2 

3 

4 

5 

6 
7 

a 

Disagree  9 


t  hesponse 
39 
13 
16 
9 
2 

5 
2 
4 
4 

6 


Visibility  was  imiiortant.  Nearly  fifty-two  percent  answered  at  the  zero  and 
one  level.  At  the  other  end  of  the  scale  only  ten  percent  answered  at  the 
eight  or  nine  level.  About  four->fifths  answered  at  the  four  or  lower  level. 
The  responses  stre  .,:y  favored  the  hypothesis.  Incentives  have  to  have 
oiganizational  visibility  to  work. 

What  insight  is  provided  by  the  questionnaire?  Question  thirty-seven 
suggested  that  incentives  are  delegated  in  some  fashion  some  of  the  time. 
There  were  obviously  times  when  it  was  not  delegated  at  all.  And  there 
were  occasions  when  it  was  moderately  pursued.  Certainly  it  was  not  broadly 
applied  nor  substantively  implemented.  There  were  enough  not-at-all  answers 
on  the  scale  below  five  to  cause  alarm  as  to  the  exact  extent  of  delegation. 
Apparently  some  takes  place.  But  vdiere  and  how?  Question  thirty-eight  dug 
deep  r  on  the  same  issue.  Do  organizations  really  allocate  the  penalties  and 
rewards  to  the  appropriate  organizational  components?  Almost  half  of  the 
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respondents  were  on  the  never  side  of  the  question.  The  strength  oh  the 
agree  scale  was  weak.  Again,  some  delegation  apparently  is  taking  place  buk 
it  is  probably  limited  in  scope  and  used  on  particularly  important  contracts. 
Yet  when  question  twei  /e  on  organizational  visibility  wus  asked,  there  was 
general  agreement.  Visibility  is  important.  Are  thest-  conclusions  con^tible 
with  the  literature?  Not  quite.  The  literature  pretty  much  concluded  that 
multiple  incentives  are  not  delegated  or  used  in  any  formal  organizational 
way.  UuL  it  is  apparent  tliat  some  delegation  dues  take  place.  Tlic  question 
stiould  be  how  much  is  dune?  As  to  visibility,  both  tfie  literature  and  the 
questionnaire  agree.  It  is  vital  to  the  success  of  the  incentive.  Again, 
the  question  must  be  raised,  what  kind  and  how  much  visibility  is  required? 
Additional  insight  was  gathered  in  the  pilot  studies,  the  inverviews  and 
workshops.  '  , 

THE  PILOT  STUD,  ,S 

For  the  small  ccr-nianies  there  was  no  structure  set  up  by  the  company 
to  manage  the  incentive;  these  were  Created  like  every  other  contract.  Part 
of  the  problem  was  chat  the  contracts  department  was  ofte:)  just  one  or  two 
men.  And  they  often  had  only  superficial  knowledge  of  incentives,  in  one 
firm,  the  head  of  estimating  was  a  foiMer  government  employee.  He  had  a 
good  grasp  of  the  theory.  But  since  he  and  the  contracts  director  did  not 

a  • 

■. 

get  along,  he  was  not  brought  into  tiic  loop  of  conununication.  Since  he  knew 
more  chan  the  contracts  individual  he  was  avoided.  The  contracts  nan  wanted 
to  remain  the  expert.  He  did  not  want  to  be  threatened  by  somebody  from 
estimating  who  knew  more  about  his  job  than  he  did. 


./■  / 
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There  was  also  another  problcan.  The  company  ha^  adopted  a  matrix  type 
organization  at  the  insistence  of  the  custooier.  That  too  added  to  the 
confusion.  There  were  eleven  programs  in  all;  six  of  the  eleven  were 
consitlcred  major.  Of  these,  there  were  two  CPFK.  two  CriF,  one  FPl,  and  one 
FP  contract.  The  financial  manager  did  not  have  any  previous  experience  in 
government  contracts.  Yet  he  was  responsible  for  gathering  cost  data  and 
providing  reports  to  the  top  management.  Even  though  there  wer€  weekly  and 
sofiietinius  morniotj  slalT  meetings  amoiHi  the  key  ruiictional  and  administrative 
personnel,  the  incentive  features  laere  not  managed.  Whac  received  attention 
was  the  total  price.  How  much  have  we  spent  and  how  much  do  we  have  left? 

Can  we  meet  the  commiunents?  The  awards  had  been  on  a  competitive  basis. 

Arid  for  three  of  the  largest  programs  the  company  had  bought*in  on  the 
prototype  phase.  They  hoped  to  recover  on  future  phases  of  the  program. 

Though  the  organization  costs  always  seemed  to  exceed  the  estimates.  Why? 

The  company  had  many  grueling  sessions  of  self  recrimination.  To  an  outsider 
the  problems  seemed  to  stem  from  the  company's  situation  of  rapid  growth, 
their  general  lack  of  experience  wllth  the  development  products,  their  optimism 
(often  associated  with  dynamic  successful  growth  companies),  and  the  fierce 
competitive  atmospliere.  In  short,  uncertainty  and  change  were  the  culprits. 

Almost  without  exception,  the  cLmpany  had  promised  to  meet  questionable 
technical  and  schedule  goals.  If  fact,  they  really  did  not  know  how  they 
were  to  achieve  the  technical  targets.  They  did,  however,  have  a  conceot. 

The  engineers  knew  generally  how  to  go  about  it.  They  knew  the  right 
direction.  But  as  any  experienced  engineer  will  attest,  "Murphy  worked  overtime. 
If  things  can  go  wrong  they  would.  And  they  did.  ""he  result  was  constant 
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coiicerii  and  anxiety  about  the  techtuual  parameters .  Will  it  work?  Can  we 
meet  tirst  artifleV  Can  we  win  the  competitive  flyoffV  Can  we  come  in  under 
the  price  ceiiiny?  "Work  those  value  enyineeriny  ptopusais  and  enyineeiiny 
changes."  ■  They  had  to  get  healthy.  In  short,  the  incentive  never  had  a 
chance  for  significant  cost  reduction.  The  incentive  had  visibility  at  tl»e 
top,  but  lower  dowti,  tlie  engineers  and  the  production  personnel  did  not  even 
know  the  significance  of  the  contract  ty|>es.  After  a  while  in  the  meetings, 
they  mouthed  the  words  but  they  did  riot  understand  the  implications.  They 
worked  their  own  budgets  and  schedules  but  the  budgets  and  the  elements 
of  the  incentives  never  matched.  By  the  time  the  contract  was  finally 
negotiated,  the  targets  had  already  been  exceeded  due  to  the  work  already 
going  on  in-house.  It  is  doubtful  even  if  there  had  been  an  organizational 
entity,  that  the  outcome  would  have  been  any  different,  tvents  outside  the 
contract  were  the  determining  variables.  Certainly,  the  company  could  have 
been  more  aware  of  the  incentive  contract's  status,  and  they  could  have  had 
an  information  system  to  provide  timely  and  descriptive  feedback.  But  external 
and  internal  technical  and  ecnnoraic  factors  would  still  have  dominated  in 
the  decision  process. 

The  visits  to  the  large  organizations  merely  reinforced  the  above. 

The  dynamic  nature  of  the  change  (confusion)  influenced  everything.  But  it 
was  to  a  lesser  degree  tlian  for  the  smaller,  less  sopliisticated  companies. 

The  firms  usually  had  adequate,  if  flawed,  information  systems  that  tracked 
costs  by  work  brea.Vdown  structure.  The  technical  parameters  were  known  to  the 
engineering  staffs  and  program  directors.  The  program  manager  was  familiar  with 
the  contract  and  its  structure.  He  )iad  helped  negotiate  it.  In  this  context, 
the  contract -|>ad  visibility  across  the  functional  departments.  But  the 
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vitiibilily  was  hucizuiital. 

Given  the  concept  of  centralized  management,  it  could  be  argued  that 
this  was  all  that  would  or  should  have  been  required.  A  few  people  at  the 
top  copld  have  run  the  shew.  Everybody  did  not  need  to  ^now  the  details  of 
the  incentive.  All  they  had  to  do  was  meet  their  budgets  for  time  or 
technical  milestones.  It  is  not  an  argument  that  can  be  easily  dismissed. 

How  much  visibility  is  really  necessary?  Coiupanies  have  their  own  agenda 
for  goal  accomplishments.  Individuals  have  their  own.  Can  the  government, 
an  outside  organization,  change  these  for  whatever  reason?  There  %nis  not  one 
single  example  for  a  formal  vertical  implementation  of  the  incentives,  reported 
to  or  observed  during  the  pilot  study  phase  of  the  project.  On  the  basis  of 
the  pilot  studies,  one  has  to  conclude  that  very  little  organizational 
visibility  existed.  This  was  disconcerting  since  industry  seemed  to  view 
visibility  as  critical  to  the  success  of  incentives. 

INTERVIEWS  AND  WORKSHOPS 

After  several  months  it  became  obvious  that  either  the  examples  of 
incentive  contract  delegation  did  not  exist  or  that  the  companies  were 
unwilling  to  display  them.  In  every  workshop  and  in  every  NCMA  talk,  a  request 
was  made  for  information  concerning  same.  On  many  occasions,  there  were  often 
ovei  fifteen  contractors  in  the  discussion  groups  representing  the  cream  of  tl»e 
crop  of  aerospace  companies.  The  group  was  asked  if  they  had  actually  wrked 
the  incentive.  Did  they  delegate  the  aspects  of  the  incentive  horizontally 
and  vertically?  Did  it  become  an  integral  part  of  the  management  planning  and 
control  system?  There  was  general  agreement  that  only  a  partial,  if  any, 
organizational  change  was  made  to  implement  the  parameters.  An  organization 
was  already  in  place  to  create,  develop  and  build.  A  reward  system  for  the 
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cmjiioyuos  van  an  intc-ijial  (jart  at  the  otijanizaLiuri.  It  really  was  not 
practical  to  impose  a  second.  Companies  had  a  lutije  numher  of  programs. 

They  could  not  set  up  a  different  system  for  each.  If  the  program  was 
large  enough  aitd  important  enough  to  the  company  then  it  was  considered. 

If  it  made  sense  it  was  implemented.  If  it  did  not  make  sense  then  some  adap¬ 
tation  was  made  as  appropriate.  To  an  outsider,  the  incentive  did  not 
have  visibility  in  cln?  sense  of  the  term  used  iti  the  litei.iture.  It  was 
the  tail  at  the  end  of  the  dog.  It  was  a  consideration,  but  it  was  only 
a  minor  itifluence.  There  weie  far  moi  e  inij<ortaitt  piublems. 

.STATbMUNT  ON  HYl  OTHbS] S  TWI.XVK 

A  general  theme  was  developed,  but  there  were  inconsistencies. 

Companies  voted  that  visibility  was  necessary,  but  they  did  not  seem  to 
practice  what  they  preached.  In  the  responses  to  the  NCMA  questionnaire,  it  is 
apparent  that  delegation  of  the  parameters  is  only  a  half-hearted  affair. 
Probably  the  large  and  important  programs  receive  the  most  consideration. 

It  is  not  unlikely  that  the  smaller  programs  are  virtually  ignored  after  the 
negotiation.  If  the  negotiation  is  successful  then  all  the  company  has  to 
do  is  manage  its  budgets.  If  previous  observations  were  valid  as  to  company 
goals,  then  this  is  what  one  would  have  expected.  If  the  large  firms  are 
profit  satisfiers,  risk  averse  and  dominated  by  technical  considerations, 
then  they  would  be  uianaged  accordingly.  Given  the  competitive  environment 
perhaps  the  cost  reduction  goals  are  unfeasible.  As  noted  in  the  original 
guide  of  *62,  the  government's  goal  was  to  get  a  system  that  worked,  to  get 
it  on  time,  but  not  at  the  least  cost.  Thu  fuikction  of  thu  incentive  was 
to  control  cost  overruns.  Costs  in  the  envelope  of  expectation  were 
acceptable.  Xf  that  were  the  tack  taken  by  a  company  there  would  not  have 


been  any  need  Co  have  an  in-depth  organizational  implementation.  The  purpose 
would  be  Co  control  costs  to  not  exceed  the  limits  imi^osed  by  the  contracts. 

Yet  in  Question  twelve  there  was  unanimous  support  for  the  hypothesis. 
Incentives  have  to  have  organizational  visibility  to  work.  What  are  the 
implications?  One  of  the  keys  to  motivated  behavior  is  to  link  the  rewards 
and  Che  drives.  Incentives  have  to  be  tailored  to  the  needs  and  wants  of  the 
particular  contractor.  It  is  not  that  contractors  cannot  be  motivated. 

* 

They  arc  motivated  to  their  own  goals.  Problems  occur  when  goals  are  imposed  that 
are  inconsistent  with  those  already  held.  Com^janies  make  their  own  goals 
visible  to  their  organization.  They  implement  it  in  a  variety  of  ways.  One 
of  the  most  popular  is  the  technique  of  MBO  or  managing  by  objectives.  The 
goals  of  the  company  are  delegated  and  integrated  into  the  fabric  of  the 
organization.  Companies  have  learned  to  manage  by  objectives.  And  they  do. 
Therefore,  the  key  question  is  whether  the  government's  goals  and  the 
contractor's  goals  are  compatible.  Another  is  whether  a  firm  has  to  delegate 
the  incentive  parameters  to  achieveits  goals.  At  present  most  incentive 
contracts  receive  very  little  special  treatment. 
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HYPOTHLSi.*;  THIRTIIiJN 

CPIF  CONTKACTS  Ar<I::  FUNDAMENTALLY  THE  SAML  AS  CPKF. 

When  a  CPIF  contract  is  inappropriately  structured  it  can  taX«  on  the 
characteristics  of  a  CPFF.  For  example,  if  the  tee  pool  was  allocated  fifty 
percent  to  performance  and  twenty-five  percent  to  schedule  then  the  cost  share 
would  be  very  shallow.  If  the  variables  were  interdependent  the  effect  would 
be  similar  to  a  Cl'l'l',  The  contractor  could  spend  as  much  as  was  necessary 
to  achieve  the  goals.  As  long  as  he  delivered  a  prothicJ  tlsit  worked,  he 
would  got  the  fflininium  fee.  The  original  tjuide  arid  suifSeiiuent  guides  recognized 
this  possibility.  It  was  addressed  under  a  section  on  massive  intentional 
overt  uns.  Unlimited  cost  shat  ing  or  siinil.ii  jtctialties  were  used  to  prevent  it. 

The  basic  cliiractef istic  of  the  CPFF  contract  was  th.it  it  permitted  the 
contractor  to  spend. as  much  as  was  necessary  to  achieve  the  desired  results. 

His  fee  amount  was  fixed,  but  as  the  costs  exceeded  target  the  percentage 
decreased.  This  was  not  the  case  with  a  CPIF.  Under  the  CPIF,  the  fee  amount 
went  down  to  a  prescribed  minimum;  then  it  remained  fixed  as  with  the  CPFF. 
Unless  there  are  constraints  imposed  after  the  minimum  is  reached  the  contract 
is  similar  to  a  CPFI'. 

The  purpose  of  this  hypothesis  was  to  determine  if  industry  considered 
the  CPIF  like  the  CPFF,  Since  the  guide  used  it  to  replace  the  CPFF,  were 
the  expectations  the  same?  After  all  it  was  to  be  used  for  development  work. 
What  were  reasonable  expectations  concerning  final  cost  variations  from 


estimated  targets? 
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'I'lio  reason  Cl'll'  coiiLructs  were  used  was  tliat  everyone  recognized  the 
problem  ot  uncertainty.  Nobody  could  define  what  it  wat  that  was  to  be 
procured.  Has  that  probler.i  yone  away?  Are  uncertainties  any  less  today 
than  twenty  years  ayoV  Or  more?  Has  the  product  changefi?  Is  the  DOD  still 
buying  the  same  tilings  with  the  CPU'  that  it  used  to  use  the  CPFF  for?  If 
the  answer  is  yes,  should  our  expectations  concerning  cost  growth  and  overruns 
be  any  different?  The  question  is  important  because  it  can  provide  an 
ajipropriate  perspective  for  assessing  whether  CPIK  contracts  have  worked 
or  not . 

THK  LITERATUKE 

It  is  interesting  to  reflect  on  why  cost  incentives  were  to  be  applied 
to  development.  Prior  to  the  Sixties,  most  of  the  incentives  had  been 
applied  to  the  production  contracts.  Until  about,  the  mid-Fifties,  most  of 
the  research  and  development  costs  were  written  as  a  part  of  the  end  item 
price.  And  the  percentage  for  research  and  development  was  rather  modest, 
but  in  the  late  Fifties  research  and  development  costs -skyrocketed  as  weapon 
systems  became  more  complex.  The  technological  revolution  and  the  expanded 
knowledge  base  put  more  and  more  dreams  into  the  realm  cf  reality.  As  the 
costs  of  research  and  develoiimont  became  a  larger  and  larger  percentage  of 
the  end  item  price,  it  finally  made  sense  to  break  research  and  development 
co.sts  out  and  to  manage  and  contract  for  them  separately. 

Prior  to  the  isolation  of  these  costs,  and  since  they  did  not  represent 
a  large  percentage  of  the  final  costs,  the  management  of  research  and 
doveloijment  was  left  to  industry,  but  with  the  demise  of  the  colossal 
production  programs  of  tlio  Forties  and  Fifties  and  with  the  escalating  costs 
of  research  and  development,  it  finally  became  necessary  for  DOD  to  get  more 
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<lue|jJy  involved.  Thus,  it  was  decided  by  IxjU  to  conti'act  for  research  and 
devdlojinient  separately.  Ini  tally  the  Cl'FF  cuiiitact  Wus  used,  but  its  use 
proved  an  embarrassment  to  ail.  The  profj ram's  cost  far  exceeded  expectations. 
The  statje  was  set  for  the  incentive.  (7,  10,  12) 

Tlie  original  guide  of  *62  commented  on  the  CPKF  experience.  The  use 
of  t)»e  CPFF  contracts  liad  tripled  from  19S1  to  1901.  (lit  to  39%)  Profits 
l»ad  sagged.  Inefficiencies  were  generally  recognized  and  c|uality  issues 
were  common.  Horror  stories  abounded.  Sclierer  and  Peck's  Weapon  Acquisition 
book  dramatized  the  problem  for  all  to  read.  CPFF  contracts  were  the  villians. 
There  had  to  be  a  change.  Overnight,  Defense  Secretary  McNamara  converted  the 
CPI'F  contracts  to  incentives.  In  '02  ho  set  a  DOD  go.il  to  reduce  the  total, 
back  to  its  *51  level  by  years  end.  Thu  Air  Force  through  the  Monterey 
Conference,  acted  accordingly  and  quickly  implemented  ttie  Secretary's  demands. 

|n  a  very  short  time  span  of  about  one  year  the  following  actions  were  taken: 

1.  In  March  of  '02  the  revised  ASPR  coverage  of  contiact  types  was 
published.  It  stipulated  the  DOU's  preference  fur  fixed  price 
and  incentive  contracts.  It  limited  Ute  use  of  retroactive 
pricing  anu  the  CPFF  contract. 


2.  The  Air  Force  Systems  Command  published  its  own  interim  incentive 
guides  on  2  July  and  1  August  of  'b2.  Tlic  fitsL  covered  cost, 
schedule,  and  performance  incentives.  The  latter  covered  the 
value  engineering  incentives. 


3.  In  August  of  *62  the  DOO  guide  for  incentive  contracts  was  published. 

4.  Between  14  September  and  25  October,  1800  Air  Force  personnel  at 


fourteen  centers  were  indoctrinated  through  one  day  training 


sessions  in  incentive  contracts 


iCi 


S.  On  IH  Scptcmbor,  the  Air  Force  i.ublished  its  revised  yuide  for 
pricing  (AF70-1-3) .  For  the  first  time  it  included  a  section 
on  incentives.  It  was  based  primarily  on  the  material  in  the 
ASPR  and  DOO  fjuide. 

C.  The  DOU  contiacte<.i  with  the  Ohio  State  University  Heseurch 

Foundation  to  conduct  two  d.*y  in-deptl*  trainiiKj  sessions  over  a 
SIX  month  period  throuqhout  the  country.  It  was  conducted  priitiarily 
for  procui'enu*nt  personnel  .  ' 

/.  it  dociilt.'il,  (hioiitjh  iiHtustty  (ftiiiels,  tliat  the  develoiJiiient  of 

Standardized  ijorturmaitce  incentive  criteria  were  not  practical. 

8.  An  ASI’R  subcoiimuttec  was  ap[>ointed  to  implement  the  value 
un<jineerini|  provisions. 

y.  A  st.indard  Fl’IS  Clause  was  dcvel<«|>ed  for  inclusion  in  the  ASPK. 

10.  The  Air  Force  revised  its  AiT*l  Manuals.  (12) 

As  a  result,  the  Air  Force  Systems  Command  usage  of  the  CPFF  contract 
dropped  from  a  high  of  hC\  in  FY  *02  to  48.5%  in  FY  *63.  It  was  to  drop 
much  more.  (Newsletter  tlO,  Final  Reirort,  USAF,  AFSC  Management  Conference 
U.S.  N.iv.il  Postgraduate  School,  Monterey,  California,  1  May  *63). 

The  1958  Air  Force  Guide  to  Contract  Types  recognized  incentives.  But 
it  clearly  required  permission  for  use.  It  reminded  its*  reader  that  it  could 
not  be  used  unless  certain  conditions  were  met.  It  first  had  to  be  determined 
that  such  a  contract  was  likely  to  be  less  costly  than  other  types  of  contracts 
And  it  had  to  be  established,  that  it  was  improbable  that  the  necessary 
su[)plies  and  services  could  be  obt.iinod  witiiout  ti»c  use  of  such  a  contract. 

It  listed  eleven  lactois  to  be  considercMl  in  tUe  contract  selection.  It  is 
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an  iiiicicSitinq  list.  Tin;  factors  were: 

1.  The  type  ufid  complexity  of  the  item. 

2.  The  urgency  of  the  requirement. 

3.  The  period  cf  contract  performance. 

<1.  The  length  of  production. 

6.  The  degree  of  competition. 

C.  The  difficulty  of  estimating  costs. 

7.  The  availability  of  comparative  cost  data. 

H.  The  prior  csj'cr ienco  o(  the  cont . 

y.  The  technical  capability. 

10.  The  linancial  responsibility. 

11.  The  adiiiinistrative  costs  to  both  parties.  (30) 

At  t)iat  time,  tJie  Department  oi  beiense  was  using  fJTT  contracts 
extensively.  The  assoiujition  had  to  be  that  the  review  of  tliis  list  led 
logically  to  the  use  of  the  CPF'F .  Have  the  conditions  ciianged  since  that 
time?  Would  the  review  of  such  a  list  today  lead  to  a  different  decision? 

If  so,  how  have  the  perceptions  changed?  what  has  been  learned?  Or  has  a 
lot  of  rationalization  taken  place? 

As  to  its*  appropriate  usage,  the  '02  guide- provided  some  guidance. 

The  Cl'il'  contract  was  to  bo  used  if  tlie  cost  uncertainty  exceeded  plus  or 
minus  25%  of  the  target  cost.  The  FPI  was  to  be  used  if  the  cost  variation 
was  in  the  range  of  15  to  25%.  (18)  Another  historical  document  from  *61 
is  informative  of  the  thinking  of  that  time.  NASA,  in  a  guide  to  contract  use, 
said  the  place  to  use  the  CPIP  was  when  the  cost  variation  was  plus  or  minus 
15%  (DOO  was  to  say  25%).  (31)  The  Army  in  a  '61  guide  to  contract  selection, 
noted  that  incentives  up  to  that  time  had  been  used  by  the  Air  Force  for  air 
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froJiioii  and  by  the  Navy  in  ships  but  that  they  had  not  bee.i  widely  used  by 
the  Army.  They  thought  that  tht  disadvantages  out\;feighf!i  the  advantages. 

They  recognized  that  incentives  might  encourage  ef iicitney .  but  the 
disadvantages  were  such  as  to  probably  preclude  their  usa.  These  were: 

1.  They  required  complicated  accounting  systems. 

2.  They,  increased  the  cost  of  administration. 

3.  It  was  difficult  to  establish  sound  targets,  and 

4.  They  shifted  the  risk  to  the  government. 

5.  They  required  experienced  and  honest  contractors. 

The  Army  decided  not  to  use  them.  In  fact,  they  refused  to  participate  in 
the  early  training  sessions  for  their  {icrsonnel,  (32) 

As  to  usage,  tlic  *69  guide  was  informative.  It  recognized  that  idle 
upjiropr late  place  for  the  CPPK  and  the  Cl'AI-*  wvis  where  there  was  art  inability 
to  precisely  define  and  measure  work  objectively.  (18) 

Ano'  icr  very  important  statement  was  added  in  the  *69  draft  version.  Zt 
is  one  nat  was  often  overlooked.  It  dealt  with  the  meaning  of  overrun. 

It  read  **The  term  overrun  should  never  be  officially  used  on  incentive  contracts 
unless  cost  performance  exceeds  the  range  of  incentive  effectiveness.  On 
Cl'ir  contracts  it  would  be  at  the  point  where  cost  sharing  or  a  negative  fee 
is  achieved.  On  an  FPl  it  would  be  at  the  ceiling  price."  (*69  DOO  guide. 

Draft  Copy) 

The  guides  from  the  beginning  recognized  the  probleo'  of  massive  overrun. 

The  *62  guide  written  by  Harbridge  House,  the  *63  OOD  guide,  the  *65  0O0->NASA 
guide,  the  *67  NASA  guide  and  the  *69  OOD-NASA  guides  all  Itad  sections 
on  protection  against  massive  intentional  overrun.  The  loop  was  never  quite 
closed,  however.  Somehow  many  missed  the  potential  similarity. 
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Ku-iKlcii.  ill  his  'f'iS  iitiidy  wliilc-  at  tlie  Navy  i‘tis>t'ji\j'luaLo  iichuol,  gave 
soiiio  subtle  hintj  of  tliu  problems.  Contractors,  he  iioteti,  had  a  disutility 
for  savings.  (52)  A  CI'FK  contract  or  a  CFIF  appropi iately  sL.  uctured  could 
encourage  cost  incurrence.  Bradley  and  McCuistiun  also  provided  perspective, 
dltliougli  not  commenting  directly  on  the  question.  Tliey  noted  that  tlie 
possibilities  of  controlling  costs  are  far  lower  than  tlie  possibilities  for 
cost  overruns.  This  would  suggest  a  preteience  by  bOU  tor  cost  type  contracts 
and  protection.  They  noted  that  the  contractor  can  actually  negotiate  a  CPIF 
that  could  have  a  greater  potential  for  cost  incurrence  tlian  a  CPFF  contract.  (54) 

In  the  '09  Boor.  -  Allen  study  for  NASA,  there  was  a  conunent  on  CPFF  and 
incentive  contracts  Tliey  found  that  incentives  had  iiiii>i'uved  the  communication 
between  the  parties  and  they  thought  there  had  been  an  improvement  in  progr^ 
definition.  (50) 

dohn  Cross,  of  the  Institute  of  Defense  Analysis,  in  a  '00  reappraisal 
of  incentives  found  that  cost  incentives  were  generally  not  very  effective. 

He  thought  one  could  do  just  as  well  by  replacing  the  CPIF  contracts  with 
CrFF  and  then  by  selecting  the  bidder  with  the  lowest  fee.  He  went  on  to 
state  that  the  oiiportunities  for  cost  control  in  the  short  run  are  too 
nebulous.  (59)  It  was  a  vote  in  a  sense  for  the  CPFF  idea.  The  CPIF  is 
the  CPFF  dressed  in  different  clothing. 

Hill  raised  some  practical  issues.  Contractors  attempted  to  .satisfy 
their  contract  goals  al  the  iiegoLiatioii  table.  They  were  risk  averse  and 
profit  satisfiers.  And  when  a  CPFF/incentive  mix  was  available,  there  was 
a  tendency  to  lump  personnel  and  overhead  costs  on  the  CI’FF  contract. 

That  action  encouraged  overruns  on  the  Cl'FF  contracts.  (61) 
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Uerhold,  in  his  UCLA  dissertation,  studied  and  conii.ared  CPFF  and  incentive 
contracts.  He  recommended  direct  charge  incentives  and  separate  contracts 
fui  overhead.  On  the  CPFF  he  concluded  that  it  was  not  a  zero  risk  contract. 

(65)  As  such  it  had  similarities  to  the  CPIF.  In  a  similar  and  related 
study,  LWl  in  '67  studied  profits  in  aerospace.  Since  tl»e  OOU  had  shifted 
from  ci'lT  contracts  to  incentives,  tlie  fee  levels  sliuuld  have  gone  up. 

And  t>)c-  shift  from  cost  to  fixed  price  contracts  should  also  have  contributed 
to  hmiier  returns.  Actually  profits  went  down  f rnoi  6 . 5  to  3.1  percent  from 
*(,1  to  *62,  as  reported  by  the  renegotiation  board.  In  *04  the  OOD  formulated 
a  new  piotit  policy.  Tlte  LMI  study  was  to  measure  its  effect.  The  profits 
tor  contract  type  for  the  years  *58  throuijh  *03  were: 

FPK  8.4  i  of  sales,  9.2\  of  costs 

CPIF  6.7s  of  sales,  7.2S  of  costs 

CPFF  '5.7%  of  sales,  6.1%  of  costs 

OMl  concluded  that  returns  were  lower  than  those  of  comnercial  business  due 
to  sevc'ral  factors.  These  were;  the  severity  of  the  competition,  the  lo%ier 
profit  goals,  the  higher  degree  of  unpriced  risks,  the  inadequate  specifications, 
the  buy-in,  overcapacity,  and  the  government  bargairiii>g  position.  On  the 
SUM  ace  tliere  was  nut  mucit  difference  between  the  firm  fixed  price  and  the 
CPFF  contracts.  Tlie  profit  levels  on  the  CPIF  and  the  CPFF  were  not  very 
diffeient.  There  were  other  benefits  of  the  cost  type  contracts.  Cash 
flow  was  a  lot  better  due  to  the  payments  provision.  (67) 

Colonel  Troy  Jones  in  his  Ohio  State  doctoral  disscztation  studied  53 
weapon  systems  in  the  *63-'64  period.  He  came  up  witli  a  long  list  of 
observations  and  conclusions.  One  particularly  pertained  to  the  CPFF-CPIP 
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.  ai  i  uo!'. .  When  h<,‘  olimiriated  the  tli  f  (  cMciiceii  that  resulted  from  the 
;  \ir  t  i  cui  ji  t'/i'es  o!  f  a  jdiicts  beiiiy  ptocuie*!,  there  was  no  siyiiificant 
oifieieiice  ill  cost  outcomes  amon'i  the  ChKK,  CTIK,  or  KfiT  type  contracts. 
Also,  there  was  no  si-^nif icaiit  differeacc  in  chanye  ol  scope  between  the 
Crir  and  the  Chi  .•  .  hut  he  did  find  a  correlation  betwi  eii  overruns  and 
ch.anyes.  On  tlie  positive  side,  there  appeared  to  be  more  discipline  for 
control  of  chanyes  under  the  incentive.  (70) 

I.N.  Fisher  of  Rand  wrote  widely  on  incentives.  In  a  '69  study  he 
concluded  that  tJie  ChlF  had  improved  several  aspects  of  contracting. 

Im;  1  o'.’ements  over  the  CPFF  environment  includeii: 

1.  Better  cost  information. 

2,  Better  financial  planniny. 

J.  A  ijieaL  awareness  ul  costs. 

4.  A  better  attitude  toward  cost  than  undet  the  CPFF  umbrella.  (70) 

In '69  Lt.  Colonel.  Alvin  Ferhman,  attributed  a  two-billion  dollar 
savings  to  the  snift  from  CPFF  to  incentives.  He  concluded  that  this  had 
resulted  in  higher  profits  for  industry.  CPFF  contracts  had  been  reduced 
by  7S%.  (78)  Jones  and  Pierre,  in  a  masters  thesrs  at  the  Air  Force 
Institute  of  Technology  had  a  direct  comment  on  the  hypothesis  of  CPFF 
and  Cl'IF  being  similar.  They  warjied  that  without  close  administration  there 
was  a  danger  that  the  CPIF  could  become  a  CPFF  contract.  (79)  Williams, 
Cummins  and  Carter,  in  '70,  in  their  look  at  the  effectiveness  of  incentives, 
concluded  that  cost  growth  and  average  cost  modification  varies  by  contract 
type.  It  increased  from  FPl,  to  CPIF  to  (ITT.  They  recoiiunetided  t)ie 
de-emphasis  of  incentives  and  a  return  to  CPFF  and  FFP.  (80) 
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barker  in  '7i  oxaiiii nod  recent  outcomes  of  incentives,  lie  followed 
up  on  some  work  done  earlier  by  Dave  belden,  who  was  also  from  the  Air 
Force  Institute  of  Technology.  He  studied  cost  growth,  profit,  incentive 
combinations  and  extra-contractual  factors.  He  found  no  relationship 
between  contract  type  and  changes,  but  he  did  find  differences  in  overruns. 
CbiF  contracts  had  substantially  larger  overruns  than  FPl  or  CPFF  contracts. 
Research  and  development  averaged  greater  overruns  than  production  contracts. 
(82) 

Hunt  came  out  for  the  CPFF  over  the  mechanistic  tyi>e  incentive  contracts 
(CPIF  or  Fl’I).  la  one  of  several  studies,  this  one  with  Hubin  and  Perry, 
he  discouraged  the  continued  use  of  inflexible,  aiechanistir  FPX  and  CPIF 
contracts.  He  made  many  observations  and  recommendations.  Many  of  them  have 
been  quoted  in  other  pat ts  of  this  docemunt.  On  the  subject  at  hard,  he 
Irked  the  CFAF  and  tlie  CPFF  contracts  because  they  permitted  the  parties  to 
work  the  system.  He  listed  several  criteria. 

Contracts  should: 

1.  Encourage  active  management. 

2.  be  reward  based. 

3.  Focus  on  the  problems  of  the  procurement  and  not  on  the  contract 
structure. 

A.  Encourage  and  facilitate  the  sharing  of  information. 

5.  Convey  high  levels  of  expectation  consistent  with  the  buyers 
preferences. 

6.  Leave  the  tactical  decisions  to  the  company. 

Apparently  he  thought  the  CPFF  and  the  CPAF  met  those  criteria  better  than 
the  CPIF  or  the  FPI.  (85) 


1-172 


^  ^ ^  V.  v V  V  .« v-  :  V V •:> •>-  ->  > •-* ' 


Uixon  ill  a  '73  papur  felt  that  the  rink  wan  inont  probably  ansociatetl 
with  the  commodity  group  and/or  industiy.  The  eoiit»ac-t  type  nhould  be 
tailored  to  the  industry  or  commodity  as  appropriate,  he  found  tl»at  the 
cost  savings  appeared  to  be  fallacious.  He  divided  the  iiicetitive  effect 
into  two  parts;  one  fot  efficiency  and  one  for  biased  estimates.  He  found 
little  incentive  effect.  In  this  context,  he  suggested  that  the  targets  of 
the  incentive  were  inflated  compared  to  the  Cri-’r.  (H9)  Launer  in  *74  studied 
cost  growth  under  cost  type  incentives.  He  found  that  there  appeared  to 
be  a  built-in  twenty  percent  cost  growth  base  £oi  ull  Cl'lF  contracts.  (92) 

C.ouch,  an  economics  professor  at  the  University  of  California,  made 
some  macro  observations  in  a  *78  pa{)er .  He  observed  that  the  Sixties  were 
probably  characterised  by  unre rlistically  high  targets  wliich  resulted  in 
underruns.  But  the  Seventies  were  just  the  up]x;site,  the  targets  were  too 
optimistic,  this  had  resulted  in  overruns.  The  problem  was  faulty  targets. 
(98)  David  Baron,  another  professor  from  Northwestern  analyzed  the  impacb 
of  the  bidding  process  on  the  incentive.  Among  other  conclusions  was  one 
that  compared  the  incentive  to  the  CPFF.  He  found  that  as  the  share  rate 
was  increased  the  prices  would  increase  to  reflect  the  increased  risk.  The 
net  effect  could  be  that  the  result  might  not  be  any  bettor  for  the  buyer 
than  a  CPFF.  (136) 

Professor  Scherer,  in  a  '(14  papacr,  fouixl  for  tlie  3()(i  contracts  studied, 
that  6S%  had  underruns.  Why?  He  reasoned  that  if  they  had  wanted  to 
maximize  profits  they  would  have  negotiated  a  fixed  price  contract.  (74) 

One  of  the  few  studies  to  study  contractors  behavior  wiien  forced  to 
shift  from  CPFF  to  CPIF  contracts  was  done  by  Kobertsand  Short.  The 
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conclubions  were: 

1.  There  was  increased  attention  lot  control. 

2.  There-was  increased  relative  payoff  for  skillful  negotiation 
rather  than  technical  performance. 

3.  There  was  increased  manatjement  involvement. 

4.  There  was  stalling  to  let  time  reduce  the  uncertainties.. 

5.  There  were  higher  targets.  (141) 

John  McCall  of  Hand  in  an  early  paper  theorized  on  the  impact  of 
firm  efficiency  on  bids.  Efficient  firms,  he  reasoned,  kK>uld  be  driven  to 
suh'.iit  higher  than  actual  target  costs.  Just  the  op{X)site  would  happen  for 
inefficient  ones.  They  would  be  driven  to  submit  bids  lower  than  anticipated. 
(14.<)  C'Pl'F  com ractur.s,  assuiiunirxj  that  they  wciu  inefficient  due  to  the 
fl’II'  eiivi  I  onnienl  would  a.s  a  rule,  thmefori-,  suUuit  lower  bids. 

Finally  McKean,  in  a  very  interesting  article,  evaluated  the  nature  of 
the  impact  of  the  CPFF  contract  on  government  and  industry  behavior.  He 
argued  that  both  the  government  and  the  contractor  were  forced  to  accept 
high  risk.  Therefore  the  CPFF  was  needed.  With  uncertainty  plus  size,  the 
risks  escalated.  The  CPFF  contract  allowed  the  government  and  the  contractor 
to  defend  a  wide  range  of  necessary  behaviors.  With  the  CPFF,  the  joint 
interests  of  the  party  biased  the  cost  estimates  downward.  (144)  For  CPFF 
contracts,  therefore,  overruns  would  appear  to  be  greater  than  for  the 
incentive. 

Ill  sununarizing  the  literature,  the  CPFF  contract  seemed  to  have  its 
pro}Kiiienls  and  a  function  to  fulfill.  One  wonders  what  would  have  happened 
if  DOD  now  had  some  GSn  of  its  procurements  on  CPFF.  Would  tlic  improved 
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techiiituie:'.  tluit  have  cumi.*  into  bfiiKj  icr.ull  in  a  diftetent 
experience  for  the  Cl’l'F?  It  is  hard  to  accept  that  a  contractor,  it  given 
a  blank  check,  would  not  be  tempted  into  exploitation.  Can  the  reduced 
percentage  of  fee  associated  with  the  overrun  in  cost  be  an  adequate 
deterent  to  cost  growth  and  cost  overrun?  Hardly.  Even  the  steep  shares 
of  the  incentives  were  ineffective.  If  the  utility  for  cost  incurrence  is 
as  high  as  it  appears,  then  the  CPFf  contract  might  be  too  ten^ting.  The 
Cl’I'l'  does  have  a  place  but  it  probably  is  not  for  large  scale  complex 
]jrc»jrams  if  cost  discipline  is  important.  On  the  other  hand,  if  the  goal 
is  to  get  something  sooit,  the  route  might  be  to  let  a  competent  contractor 
"have  at  it"  with  minimum  guidance  a«id  control  under  a  CPFF  contract. 


THE  NCMA  QUESTIONNAIRES 

yuostion  thirteen  trom  Part  Two  read:  "CPU'  contracts  are  fundamentally 
the  same  as  CPFF  contracts."  Zero  was  agree  and  nine  was  disagree.  The 
results  were: 


Agree 


Value 

0 

1 

2 

3 

4 

5 

6 

7 

8 


\  Response 

--  -10 - - - - 

5 

12 

9 

8 

7 

4 

13 

11 


Disagree  9 


21 


1475 


Tlio  top  three,  from  aeven  to  nine  accoiinteci  for  forty-five  percent.  The 
bottom  three  accounted  fur  twenty^evert  percent.  Wheri  t.he  top  and  bottom  four 
fioures  are  used  the  scores  were  forty-nine  for  the  disayree  and  thirty-one 
for  the  ayrec.  When  the  center  is  used  the  rcsixrnses  arc  55^  for  agree  and 

for  disagree.  Un  the  basis  of  the  results,  the  hy^x^thesis  would  have  to 
be  modified.  There  is  strong  sentiment  that  the  CPXP  contract  is  different. 

from  the  literature,  it  appears  that  if  the  hypothesis  were  to  have 
read  that  under  certain  circumstances  the  CPIF  could  be  like  a  CPFP  the  response 
would  have  favored  the  agree  position.  What  then  does  the  data  suggest?  It 
infers  that  the  CPIK  can  be  like  the  CPIT.  After  all  about  45t  of  the  respondents 
said  it  was  like  the  CIW.  Even  if  only  twenty  percent  of  the  CPIF  contracts 
ended  up  like  a  CPFK  it  should  be  a  cause  for  alarm.  It  could  suggest  that 
the  guvcriuncnt  is  using  the  CPIF  but  wants  a  CPFK  situation. 

Since  CPFF  contracts  are  unpopular,  the  structure  of  the  CPlP  could  be 
manijjulated  to  make  the  contract  type  meet  the  policy  standards.  This  is 
the  old  numbers  game  gambit.  If  the  boss  wants  half  of  his  contracts  to  be 
PPI  then  that  is  what  he  gets.  But  the  reality  might  be  quite  different.  He 
could  be  getting  FPll  contracts  with  price  ceilings  at  one-hundred  and  forty 
five  percent.  1 

What  are  the  possibilities  for  making  a  CPJP  a  CPPF? 

1.  A  CPFF  should  be  used.  Since  it  is  hot  favorably  viewed  a  CPIF 
is  used.  Buti  it  is  %nrittcn  to  provide  about  the  same  protection 
as  a  CPIF. 

2.  A  multiple  incentive  is  written  with  a  high  portion  of  the  fee  pool 
devoted  to  performance  and  schedule.  There  is  not  unlimited  cost 
sharing.  There  is  a  relatively  high  minimum  fee.  The  result  is  a  CPFF. 
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3.  A  CI'IF  is  writLf.'ii  with  an  enoimously  iiiiljlcJ  tciiyot  cost  and  flat 
share  ov.  overrun.  The  protection  would  be  similar  to  a  CPF:  . 

4.  A  CPIF  is  written  with  an  inflated  taryet  fee,  a  high  minimum  and 
d  distorted  cost  variation  on  the  overruii  side.  The  effect  would 
be  to  convert  a  CPIF  into  a  CPFF  situation. 

Those  examples  were  gathered  from  the  case  studies  and  workshops. 

INTERVIEWS  AND  WORKSHOPS 

The  attitudes  Vd»_ed  somewhat  by  service.  The  use  of  the  CPFF  and  CPIF 
varied.  Historically,  the  Army  was  the  last  to  use  inceiitives.  And  the  Navy 
has  shifted  to  increased  use  of  the  award  fee.  So-did  .NASA.  The  following 
Sufluiiariaed  the  contract  usage  for  FY  '81. 


Cost  Tyi<o 

Air  Force 

Arm^ 

Navy 

Cl'FF 

4.0*t 

11.5% 

18.4% 

CPIF 

9.2% 

9.5% 

10.1% 

Award  Fee 

1,7% 

2.74 

7.6% 

Fixed  Price  Type 

FPI 

17,0% 

13.2% 

20.3% 

FFFP 

S2.9% 

49.2% 

41,4% 

As  the  data  suggests,  the  services  have  different  philosophies  on  contract 
usage.  The  Navy  ustTd  the  CPFF  contract  more  than  the  Army  or  the  Air  Force. 

In  fact,  the  Navy  used  it  four  times  as  much  as  the  Air  Force.  The  Navy  was 
second  in  usage,  and  the  Air  Force  was  third.  The  three  services  had  about 
the  same  usage  of  the  CPIF  (nine  to  ten  percent).  The  differences  in  the  FPI 
are  striking.  Tlio  Navy  used  it  the  oiost.  (20.3'v)  This  was  followed  by  the 
Air  Force  with  (17\)  and  the  Army  with  (13. 2i).  The  use  of  the  award  fee 
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coiitiaft  differed  substantially.  The  Navy  was  the  biy  user  at  7.6t;  the  Army 
was  second  at  2.7%  and  the  Air  Force  was  last  at  1.7%.  Part  of  these  differences 
can  be  explained  by  the  different  product  mix  that  the  services  acquire.  But 
a  key  factor  probably  is  the  different  attitudes  toward  the  contracts. 

Contract  usaye  chanyes  from  year  to  year.  It  also  seems  to  exhibit  cycles. 

The  usage  of  one  contract  will  swing  up  for  several  years  and  then  reverse. 
Looking  at  time  period  from  *71  to  date,  for  000  totals,  the  following  trends 
were  noted: 

1.  The  fixed  price  has  ranged  from  about  39%  to  its  recent  high  of 
about  48\.  The  recent  trend  has  been  a  gradual  climb  since  *78. 

The  fixed  price  incentives  started  out  at  26%  in  *71,  dipped  slowly 
to  19%  in  *73,  rose  in  *74  to  21%,  dropped  again  slightly  to  17% 

in  *76,  rose  again  to  about  20%  in  *78  and  has  declined  since  that 
time  to  the  KY  *81  figure  of  13.2%.  It  currently  is  at  its  ten 
year  low. 

2.  The  CPFF  contract  has  ranged  from  9%  to  13.7%.  It  has  been 
reasonably  steady  In  the  ten  to  twelve  percent  range.  The  nine 
percent  is  a  ten  year  low.  The  CPIF  ranged  from  7.6%  to  11.5%. 

From  *71  to  *74  it  was  about  ten  percent.  It  fluctuated  slightly 
from  *75  to  *77  ending  at  11.4%.  Since  that  time  there  has  been 
a  gradual  and  consistent  decline  to  the  current  7.6%. 

The  Army  and  the  Navy  are  more  relaxed  about  the  use  of  the  CPFF  than  the 
Air  Force.  The  Air  Force  in  rece.nt  years  has  dramatically  reinforced  fixed 
price  type  procurements  under  Che  "slay**  initiatives.  This  encouraged  the 
use  ot  FPI  usage  for  CPU'  situations.  On  the  other  hand,  the  Army  was 


reluctdilt  from  the  beginning  to  use  incentive  contucts.  They  have  been 
much  more  cautious  in  th-jir  application.  Since  i!te  turly  Seventies,  however, 
they  have  used  them  increasingly.  In  the  opinion  of  industry,  CPI  aiui  FFP  are 
beirig  used  where  cost  type  contracts  should  lie  used.  They  think  that  more 
CPFF  contracts  might  be  appropriate.  The  procurement  methodology  has  improved 
since  the  horror  days  of  the  late  Fifties.  Perhaps  through  program  definition 
and  clearer  goals  the  CPFF  could  be  more  widely  used.  Finally,  there  was 
general  agreement  that  CPFF  contracts  had  problems  of  abuse. 

SU^^MAHY  COMMENTS  ON  HYPOTHESIS  THIBTELN. 

Cost  plus  fixed  fee  contracts  were  condemned  in  the  late  Fifties  as  the 
cause  of  the  massive  overruns.  Overnight  the  DOO  leduced  their  extensive  use. 
The  usage  had  snowballed  from  thirteen  percent  to  thirty-nine  percent  between 
1951  and  1961.  Then  it  tumbled  from  tliirty.nine  to  twelve  percent  by  *64. 
Individual  services  even  had  much  higher  usages.  Did  the  DOD  replace  it  with 
a  contract  that  could  be  essentially  the  same  arrangement  on  cost  incurrence? 
The  Air  Force,  for  example,  has  gone  from  65%  in  I'Y  '62  to  the  current  1981 
total  of  4%.  That  is  a  most  dramatic  change.  Only  slightly  over  nine  percent 
were  on  CPIF  in  FY  '81.  So  for  the  Air  Force  it  would  be  difficult  to  make 
an  argument  that  the  CPFF  has  been  replaced  by  the  CPIF.  For  IXiD  only  22.3 
percent  of  its  awards  were  on  cost  type  contracts  in  FY  '81.  The  Navy  had 
thirty-four  percent,  the  Army  had  about  twenty-eight  percent  and  the  Air 
Force  had  ?Hout  fourteen  percent. 

Clearly  the  CPFF  contracts  were  replaced  by  shifting  to  incentives  and 
the  fixed  price  contract. 

What  lias  been  learned?  The  following  is  offered. 
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1.  The  literature  was  reasonably  consistent  that  Ci'lt'  contracts  had 
not  significantly  increased  efficiency.  They  drd,  however,  result 
in  improved  communication,  improved  program  definition  and  more 
concerned  attitudes  toward  costs. 

2.  CPFF  contractors  were  likely  to  submit  high  targets.  CPIF 
contractors  were  likely  to  do  the  opposite.  The  results,  therefore, 
had  to  be  judged  accordingly. 

i.  Contractors  often  have  a  disutility  for  cost  savings  They  tend  to 
expend  dollars.  CPFF  contracts  encourage  this  propensity. 

4.  Contractors  are  risk  averse.  Cost  contracts  provide  protection. 
Protection  might  make  contractors  lazy  and  inefficient. 

5.  Cost  contracts  permit  contractors  to  shift  overhead  and  personnel 
ctiarges  aiuom}  contracts. 

6.  Cost  contracts  encourage  buy-ins. 

7.  Unless  carefully  administered,  a  CPIF  can  become  a  CPFF  contract. 

8.  Cliangcs  in  scope  seem  to  be  the  same  for  CPIF  and  CPFF  contracts.  (70) 

9.  The  services*  attitudes  toward  contract  use  varies  substantially.  The 
Air  Force  usage  was  4%,  the  Navy  16.4%,  and  the  Army  lT;5T~for  CPFF 
contracts  in  FY  *81.  Their  use  of  CPIF  was  about  the  same  at  about  10%. 

lO.  On  the  qrestioiinaire,  the  results  were  that  many  CPIF*s  are  like  CPFF. 

In  the  interviews,  the  results  were  that  abuses  of  cost  contracts 
were  recognized.  But  a  proper  use  of  the  CPFF  exists.  Unless  admin- 
irterud  it  can  and  does  lead  to  inefficiencies.  Bottom  line;  Cost 
type  incentive  contracts  can  be  like  CPFF  but  they  need  not.  And 
there  are  situations  of  high  uncertainty  where  they  are  appropriate. 
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HYPOTHESIS  FOUKTEEN 

COST  TYPE  CONTRACTS  RESIH^T  IN  INEFFICIENT  HIGH  COST  PRODUCERS. 

One  of  the  major  concerns  of  Karl  Vinson  In  his  rampage  against  the 
defense  Industry  was  their  alleged  Inefficiency.  He  put  the  blame  squarely 
on  the  shoulders  of  the  cost  type  contracts.  Not  only  the  CPFF  contract 
came  under  his  wrath,  the  cost  plus  an  incentive  fee  was  also  viewed  as  a 
giveaway.  All  cost  type  contract  lead  to  inefficiency  and  waste.  He  fought 
the  good  fight  for  decades.  He  was  one  of  several  members  of  Congress  who 
continually  ridiculed  and  condemned  the  Department  of  Defense  acquisition 
programs. 

THE  LITERATURE 

The  criticisms  had  been  voiced  since  Che  Civil  War.  But  the  voices 
reached  a  clamor  for  reform  only  after  the  experience  of  cost  plus  a 
percentage  of  cost  in  Che  Second  World  War.  Accusations  were  rampant  Chat 
companies  had  taken  advantage  of  Che  war  time  aituations  Co  reap  high  fortunes. 
Even  industry  had  voiced  concerns. 

One  of  the  major  issues  at  the  '62  Monterey  Conference  was  whether  the 

CPFF  ccnCracCs  had  fostered  a  lethargic  unfit  industry.  Did  DOD  spoil  its 

child  by  coo  easy  an  access  Co  dollars?  The  general  consensus  was  that 

there  was  some  truth  In  the  statement.  At  that  time  both  Allen,  of  Boeing 

and  Pratt,  of  Pratt  and  Whitney,  spoke  of  Che  insidious  nature  of  cost 

contracts.  They  thought  Chat  they  made  companies  fat  and  lazy.  Neither 

company  would  accept  them.  They  wanted  a  fixed  price  environment.  -(Minutes, 

« 

Monterey  Conference,  AFSC,  June  *62.) 

There  were  ocher  points  of  view.  For  example,  Richard  Tybout,  of 
the  University  of  Michigan  thought  the  CPFF  was  "the  administrative  contract 
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pal  excellence."  "I'or  the  market  mechaiiibm  it  substituteo  the  adiT,inistrcitive 
mechanism.  For  the  profit  share  of  private  entrepreneurs,  it  substituted 
the  fixed  fee,  a  paynient  in  lieu  of  profits  foregone,  unci  for  the  independent 
private  business  unit,  it  substituted  a  iiieratchial  structure  of  an  organization 
composed  of  an  agency  and  its  contractors."  Weideribaum  agreed  with  Tybout 
and  guoted  him  on  the  point.  (Murray  L.  Weidenbaum,  Working  Paper,  Washington 
Uaiv. ,  *06  3  656  6531) . 

Wcide.nbaum,  tlie  recent  c)iairma.i  of  President  Reagan's  ecoiiomic  advisors 
wrote  several  articles  on  defense  economics  in  the  Sixties.  In  one  of  these 
lie  considered  the  problems  that  the  aerospace  firms  had  in  diversifying  into 
the  private  sector .  Part  of  the  problem  he  concluded  was  their  cost  plus 
environment.  He  noted  several  weaknesses,  fonong  them  was  "their  lack  of 
marketing  capability  and  their  inability  to  produce  large  numbers  of  items 
of  low  unit  price."  Part  of  the  problem  he  thought  was  the  lack  of  emphasis 
on  low  price  in  the  aerospace  market.  The  market  rewarded  technical 
coini>eLeiicc  first  and  lore-most.  Price  often  came  a  poor  third.  (37,  45) 

Hill  pictured  aerospace  contractors  as  risk  averters  and  profit 
satisfiers.  Th^y  placed  great  emphasis  on  meeting  and  surpassing  performance 
and  schedule  goals.  >^hen  a  CPPF  contract  mix  was  available  they  would 
readily  trade  off  personnel  and  overhead  costs  onto  the  CPFF.  (61) 

Redden  in  '65,  while  at  the  Naval  Postgraduate  School,  studied  the  use 
of  incentives  for  aircraft.  In  it  he  made  certain  relevant  findings  on  the 
CPFF  contract  versus  the  incentive.  Contractors,  ho  thought,  had  a  low 
utility  for  savings.  They  spent  to  enhance  performance.  (52)  in  that  same 
year,  Bradlev  and  MccJistion  found  that  the  uncertainties  of  overrun  exceeded  the 
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jjObSiLiilitifcS  for  ur.dcrruri.  The  contractor  was  not  inotivat«rd  to  efficient 
operation.  (54)  It  tlvis  were  true  lor  the  Cl'IF,  what  must  it  have  been  for 
the  CMT? 

Booz  -Allen  studied  NASA's  incentive  contracts  and  published  their  findings 
in  *65.  They  found  that  much  of  the  improvement  from  incentives  tKis  attributable 
to  the  improved  program  definition.  Again  there  was  a  suggestion  that  the 
management  of  the  CPF'F  was  rather  loose.  (56)  Cross,  in  a  *66  study  done  for 
the  Institute  of  Defense  Analysis,  found  that  incentives  had  not  increased 
contractor  efficiency  commensurate  with  the  benefits  paid.  He  concluded  that 
cost  incentives  were  not  very  efficient.  Performance  incentives  did  have 
merit  and  reduced  the  risk.  Cross  seemed  to  say  that  if  the  contractors 
were  inefficient  under  CPFF  contracts,  they  remained  so  under  Che  CPZF  contract.  (59) 

Marvin  Bcrhold,  in  his  doctoral  dissertation  at  UCIJV,  made  an  analysis  of 
incentives.  He  attempted  to  apply  an  analytical  decision  framework  to  the 
problems  of  contractor  .otivation.  One  of  his  conclusions  is  applicable. 

He  recommended  that  CPFF  contracts  not  be  considered  zero  risk  contracts.. 

Given  the  goals  of  the  corporation  a  lot  was  at  stake.  (65)  IMI  studied  000 
profits  by  contract  types  in  *67.  They  compared  profits  in  the  '58  to  *66 
period.  The  returns  did  not  seem  to  reflect  the  increased  risks  associated 
with  the  use  of  the  incentive.  The  return  on  costs  for  the  CPFF  was  6.1%.  For 
the  CPIF  it  was  7.2%.  T)ie  inference  is  that  the  companies  were  not  able  to 
significantly  reduce  costs  through  increased  efficiencies  on  the  incentives. 

Or  they  chose  not  to  do  so  due  to  their  low  utility  for  savings.  LMI  cited 
a  long  list  of  problems  supplied  by  industry.  (67) 


Colonel  Tioy  Joney  touche,  on  the  efficiency  picblcm.  he  evaluated  the 
USAf  exi'crience  with  me  ives  in  the  early  Sixties.  Generally  he  found 
that  there  was  little  ev^  ^nce  to  show  that  incentives  had  been  successful 
in  preventiiKj  cost  qrowth.  If  adjustments  wore  made  for  product  cate9ories, 
thoiu  wcie  no  ditterences  in  cost  'lutcomos  aif.0119  the  ClM’l',  Cl’lF  and  Fhl. 

On  the  efficiency  question  he  found  that  the  incentive  had  resulted  in  a 
better  disipline  on  both  the  yovorr»ment  and  industry  sides.  (70)  LMl  in 
anotlier  look  at  the  problem  concluded  similarily  in  'bh.  Cost  incentives 
did  not  work.  Per foriiiaiice  ar.d  schedule  ones  miylit.  hut  t)ie  requirements, 
determination  and  proqrain  definition  was  more  complete  arid  thorough.  Artd 
the  structures  helped  communicate  the  government's  goals  to  industry.  They 
suggested  an  impi ovement  in  stanaguaent  all  around.  (74) 

Fisher  of  Kand,  in  his  several  studies,  focused  on  the  efficiency  aspect, 
lie  doubted  that  the  ('PIP  had  iiMficuveii  much  over  the  CI’IT.  lie  felt  that  the 
api*earai.ces  of  cost  control  were  due  to  either  inflated  targets  or  changes. 

But  incentives  had  advantages.  They  had  resulted  in  better  cost  information. 
And  t)iey  probably  made  the  government  and  industry  more  cost  conscious.  He 
thus  suggested  that  tne  problem  of  lack  of  interest  in  costs  was  a  problem 
utidcr  the  Ci'FF.  (76)  In  another  study  done  in  *69,  he  concluded  that  the 
underruns  observed  could  not  be  attributed  to  increased  efficiency.  (76) 

On  a  different  tack,  Ferlunan  in  an  Air  Unive''sity  study,  concluded  that 
incentives  had  produced  substantial  savings.  They  were  a  result  of  the  shift 
from  CPFP  to  incentives.  (78)  Julius  Jon:b  and  Russell  Pierre,  in  4  masters 
t)icsis  at  the  Air  Force  Institute  of  Technology,  agreed  arid  endorsed  the 
incentive  contract.  They  said  it  worked.  They  were  unable  to  verify  inflated 
taigets  as  tlie  reason  for  the  prior  underruns.  (79)  They  inferred  that  the 
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CPFF  environment  had  been  characterized  by  wastefulness  ai»d  inefficiency. 

The  changes  made  in  the  period  since  *62  had  helped  change  this. 

Williams,  Cummins,  and  Carter  disagreed  in  a  U.S.  Army  Procurement 
Research  Office  study  of  *70.  Incentive  provisions  had  very  little  impact 
on  co; v  overruns.  They  felt  one  should  return  to  the  CPFF  contract.  The 
improveuionts  were  due  to  the  better  planning,  organization  and  control. 

These  should  be  retained  and  used  with  the  CPFF  and  tlie  FFP.  (80) 

Parker  of  the  Navy  added  a  new  observation  in  a  study  in  *71.  He  said 
that  there  was  no  evidence  that  contractors  had  gotten  well  through  changes. 

And  CPIF  contracts  averaged  larger  overruns  than  CPFF  contracts.  (82)  Also 
in  *71,  Air  Force  Captain  Jerry  Trimble  did  not  fiikd  any  increased  efficiency 
in  the  use  of  incentive  contracts  in  the  contractors'  utilization  of  their 
labor  or  capital.  The  profits  of  the  contractors  did  not  sitow  any  improvement 
of  efficiency  over  the  CPFF  contract.  (84) 

Hunt  in  several  papers  suggested  that  mechanistic  contracts  inherently 
should  not  be  more  efficient  than  more  flexible  arrangements.  He  argued  a 
very  thorough  case  for  the  CPAF  type  contract.  The  CPFF  was  recommended  over 
the  traditional  CPIF  and  FPI  contract.  (HS,  117) 

Oixon,  in  a  Naval  Postgraduate  study,  agreed.  There  was  no  evidence  to 
supix>rt  the  contention  of  increased  efficiency  through  the  use  of  the  incentive 
contract.  The  problem,  he  concluded,  was  the  nature  and  extent  of  the  ris)i 
inherent  in  the  programs  being  procured.  (69) 

William  Hill  and  Peter  Shepard,  two  Lieutenants  of  the  Navy,  researched 
the  effectiveness  of  incentives  as  motivators.  In  a  pa{>er  done  in  *73  at  the 
Njval  Postgraduate  School,  they  concluded  that  all  contructr.  were  alike  to 
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contractors.  And  since  the  contract  type  was  not  the  determining  factor, 
other  aspects  must  dominate.  (90) 

Mundhenk  made  a  vital  point  in  a  *74  study.  He  looked  at  several  programs 
to  determine  what  was  right  and  what  was  wrong  among  procurement  methods. 

He  concluded  that  the  contract  must  be  tailored  to  the  situation.  (91) 

Ehnert  and  Kaiser  in  *76  agreed.  The  contract  did  not  affect  contractor 
performance.  While  Captains  at  the  Air  Force  Institute  of  Technology,  they 


studied  civil  enginc-^ring  service  contracts.  They | questioned  wliether  the 

j 

increased  use  of  incentives  was  appropriate  for  sefvice  contracts.  (95) 
What  seemed  to  be  the  problem?  Why  didn’t  tho  contract  type  make  a 
difference?  Perhaps  the  contractora  basic  motivations  were  the  key.’  This 


was  Phillip  Oppendahl’s  conclusion  in  a  ‘77  study.  Commander  Oppendahl, 
while  at  the  Defense  Management  College  did  a  very  interesting  study  of 
contractor  motivation.  He  concluded  that  the  drivus  of  the  contractors  do 
not  often  match  those  imposed  in  the  contracts.  Contractors  want  to  incur 
costs  to  grow  and  to  become  technically  dominant.  (95)  They  might  attempt 
to  do  so  in  spite  of  or  because  of  the  contract  type. 

Lynch  and  Pa-  i  in  *77  provided  a  possible  key  to  the  efficiency  problem. 
Ill  a  Sctiool  of  Logistics  study,  they  noted  that  U»e  answer  was  to  place 
incentives  on  overhead  and  direct  costs.  Indirect  costs  and  subcontracted 
costs  together  averaged  fifty  four  percent.  (97)  Another  possible  answer 
was  given  by  Crouch,  a  professor  of  econooiics  at  the  University  of  California 
in  a  short  *78  paper.  He,  like  Fisher  and  McKean  before  him  in  the  Sixties, 
said  the  problem  with  incentives  was  the  inability  to  accurately  estimate 
target  cost.  He  suggested  going  out  on  bids  for  estimating.  (98) 


Another  interostiny  p.iper  was  that  ot  McCall  in  ‘ G4 .  He  hypothesized 
that  in  competitive  procurements  firms  are  driven  to  sutirnit  higher  than  actual 
costs.  .Inefficient  firms  do  the  opposite.  They  submit  lower  than  anticipated 
contruct  costs.  (144)  Therefore,  overruns  are  illustrative  of  inefficient  firms 

A  final  paper  from  the  literature  is  that  of  Oliver  Williams  of  Rand, 
written  in  '&5.  He  provided  an  inheres'" ing  clue  to  the  mystery  of  the  seeming 
insensitivity  of  coiitractors  to  contract  type.  It  was  their  level  of  adaptive 
response.  They  could  adjust  and  adapt  and  absorb  through  a  wide  range  of 
technigues.  (14S)  Presumably  he  meant  that  the  contractor  could  shift  costs 
aiuong  contracts,  inflate  targets  and  negotiate  protective  contract  structures 
to  negate  the  risk  aspects  of  the  particular  contract  situation. 

A  related  aspect  of  the  problem  of  efficiency  is  cost  growth.  The 
problems  of  cost  growth  are  intimately  linked  to  the  effectiveness  of  the 
incentive.  If  there  had  been  substantial  cost  growth,  how  did  it  impact  on  the 
contract  structure?  Were  incentives  successful  in  eliminating  cost  growth? 

IN  KY  *71  tlirough  *81  data  suggest  the  answer  is  no.  Interim  and  fiiul  costs 
of  programs  consistently  dwarf  the  original  estimates.  This  is  because 
optimisni  abounds  in  Che  earlier  stages  of  the  programs;  mutual  buy-ins  Occur; 
industry  invests  in  technology  for  follow-ons;  and  more  items  are  bought. 

At  a  recent  Army  conference  in  July  *62  the  cost  growth  problem  ms  addressed. 

It  is  appropriate  to  end  this  section  with  some  of  its  conclusions.  The  paper, 
“Cost  Discipline  Report"  highlighted  the  following: 

1.  Cost  growth  was  not  the  primary  problem. 

2.  Program  instability  was  the  fundamental  problem. 

3.  The  highly  competitive  defense  industry  contributed. 
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4.  Inflation  was  a  second-order  effect  of  the  fundamental  problem. 

(Cost  Discipline  Report,  American  Defense  Preparedness  Association,  Chicago, 

XL.  July  *82:  Published  by  Advanced  Technology,  McLean,  VA) . 

THE  NCMA  QUESTIONNAIRE 

The  relationship  of  cost  contracts  to  efficiency  is  complex.  One  has  to 
consider  the  company's  goals  before  one  can  assess  its  efficiency.  An  outsider 
imposing  the  traditional  commercial  sector’s  goals  can  easily  be  misled.  What 
arc  the  goals  of  the  aerosi>ace  company?  How  does  this  company,  for  example, 
act  in  negotiation?  Is  the  contract  type  the  determining  variable  in  the 
contractor’s  behavior?  In  short,  what  makes  the  congMiny  lick? 

For  example,  it  might  well  be  that  the  con^any  is  achieving  its  goals 
very  nicely  by  incurring  costs  to  invest  in  technology.  It  might  be  the 
most  economically  sound  decision  that  the  company  could  make  based  on  its 
options.  An  outsider  might  conclude  that  the  firm  was  inefficient.  And  he 
might  conclude  that  the  contract  did  not  work.  The  MCMA  questionnaire  was 
designed  to  address  this  issue.  The  questions  attempted  to  relate  goals 
and  behavior  to  contract  type. 

Questions  seven  through  twelve  are  applicable.  Questions  seventeen  to 
twonty-one  also  had  a  direct  bearing.  Questions  twenty-four  through  twenty- 
eight,  and  questions  thirty-three  and  thirty-four  added  perspective.  In 
Part  Two,  most  all  of  the  questions  had  some  bearing,  but  question  fourteen 
was  the  most  applicable. 

Summarizing  from  the  earlier  hypothesis  on  the  questions  notetd  above, 
the  following  is  offered.  Contractors,  particularly  the  larger  ones,  are 
risk  averse  and  profit  tatisfiers.  They  have  a  low  utility  for  cost  savings. 
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Tliey  Jt,adily  slip  cost  and  schedule  to  achieve  technical  goals.  Their  major 
motivators  include  tectinical  achievement ,  long  run  satisfactory  profits,  prestige, 
market  dominance,  development  for  coovuercial  f>roducLs,  follow-on  business  end  . 
power.  Apparently,  their  goals  can  be  most  easily  met  by  high  technical 
achievement.  They  attempt  to  minimize  their  risks  at  the  negotiation  table. 

They  assujiie  that  chaiujcs  will  provide  an  op[X3rtunity  for  the  readjustment  of 
price,  buying-in  is  practiced  where  necessary  and  logical.  Short  run  cost 
Savings  are  difficult  to  achieve.  The  emphasis  is  usually  on  protection  on 
the  overrun  side  of  the  target.  The  contractors  already  have  management  and 
control  systems  in  place.  But  these  are  not  modified  to  any  great  extent  for 
a  particular  contract.  .Large  important  programs  might  be  the  exception.  Extra- 
contractual  factors  do-minace  the  thinking  and  time  of  management.  The 
unknown-unknowns  create  an  atoiosphere  of  uncertainty.  Change  is  a  constant 
companion. 

Question  fourteen  read:  "Cost  contracts  result  in  inefficient  high 
cost  producers."  Zero  was  agree  and  nine  was  disagree.  The  results  werei 
Velue  %  Response 


Agree  0  9 

"l  5 

2  9 

3  11 

4  9 

5  8 

fc  5 

7  11 

b  15 


jr*'-' 


Ih 


r7" 
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Thc-re  was  strong  disagreemont  with  this  proposition,  hut  it  was  not  all  one 

sided.  The  seven  to  nine  disagree  readings  totaled  forty-four  percent.  It 

was  twice  as  high  as  the  zero  r.o  two  which  totaled  twenty- three  percent. 

There  were  thirty- four  percent  at  the  zero  to  three  level  {agree} . 

The  results  were  somewhat  surprising.  The  literature  all  the  way  bac)c 

to  World  War  II  is  replete  with  condemnation  of  cost  contracts.  The  cases 

of  abuse  in  the  General  Accounting  Office  reports  and  the  Congressional 

Hearings  attested  that  cost  contracts  led  to  inefficient  contractors. 

Apparently  there  are  large  segments  of  contractors  that  disagreed.  Could  it 

vary  by  product  or  size?  The  following  explored  this  possibility. 

ALL  AIR  FRAME  ELECTRONICS  •  PROPULSION  MUNITIONS 

%  «  %•  %« 

0  9  44  11  6  7  13  9  4  8  2 

15  24  74  46  5200 

2  9  57  8  4  8  13  7  3  IS  4 

3  11  41  1  6  13  23  11  5  4  1 

48  32  32  59  73  12  3 

5  7  26  13  7  8  14  16  7  7  2 

65  21  25  47  9441 

7  11  60  11  6  14  25  6  3  6  2 

0  15  51  10  5  15  26  18  8  23  6 

9  lb  97  16  9  19  33  12  5  19  5 

The  munitions  group  evidenced  stronger  disagreement  than  the  others, 
scored  over  fifty  percent  at  the  seven,  eight,  and  nine  level.  There  was 
particularly  strong  attitudes  at  the  eight  and  nine  level  which  totaled  forty- 
two  percent.  Tlie  average  of  the  group  at  that  level  wa.s  thirty- three  percent. 
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Air  Frame  was  the  lowest  at  twenty -six  percent.  A  nimiber  of  interesting 
questions  can  be  raiseJ.  For  example,  if  munitions  are  procured  primarily 
by  the  Army  through  the  CPFF  contract,  how  would  that  .bias  the  responses? 
Similarly,  if  the  ir  frames  were  produced  by  the  Air  Force  primarily  through 
FPl  contracts,  how  would  that  bias  the  responses?  Tradit ior.al ly,  munitions 
have  been  the  domain  of  the  Army.  Air  frames  have  been  handled  by  the  Air 
Force.  To  what  extent  did  these  relationships  influence  the  perception  of 
the  CPFF  contract  and  its  impact  on  elficiency? 

What  can  be  concluded  from  the  questionnaire  data?  The  hypothesis,  on 
this  basis  alone  would  have  to  be  rejected.  The  munitions,  the  propulsion, 
and  tlie  electronic  groups  all  had  strong  supixirt  at  the  disagree  positions. 
The  air  frame  data  was  rather  evenly  spread  and  indicated  a  mix  of  opinions. 
But  the  problem  is  there.  And  it  exists  widely  enough  to  be  a  concern  to 
many.  Perhaps  the  disciplines  imposed  over  the  last  twenty  years,  plus  the 
typical  contract  mix  precludes  the  cost  mentality  from  existing  as  it  did  in 
the  post  World  War  II  era. 

INTERVIEWS  AND  WORKSHOPS 

Many  of  the  questions  noted  above  lent  themselves  to  workshop  discussion 
And  these  kinds  of  questions  came  up  all  the  time.  The  key  question  was 
whether  cost  contracts  resulted  in  inefficient  contractors.  If  the  question 
had  been,  did  CPFF  contracts  lead  to  cost  inefficiency,  the  answer  in  all 
probability  would  have  been  unanimously  yes.  But  CP IF  contracts  clouded  the 
issue.  There  was  no  agreement  that  CPIF  contracts,  if  piojierly  structured, 
resulted  in  inefficient  producers.  CPIF  contracts  tan  lead  to  inefficiency. 
But  if  they  do  it  is  because  the  contract  was  not  properly  structured  or 
odnanistered .  Or  it  was  because  of  extra-contractual  intluences.  Several 
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point-s  and  questions  canie  up  often  enough  to  be  noted.  These  were  as 
follows: 

1.  Should  the  concept  of  cost  efficiency  be  applied  to  tlte  development 
of  weapon  systems?  In  this  context,  under  what  conditions  does 
creativity  flourish? 

2.  Can  economic  criteria  be  applied  to  an  essentially  non-economic 
endeavor? 

J.  The  CPFP  contract  ai>>i  tlie  CPU'  coiittacts  can  bot)i  be  used  for  a 
mutual  buy-in. 

4.  The  attitude  toward  profits  has  reduced  the  contractors  utility  for 
savings;  conversely,  it  has  increased  the  utility  (propensity) 
to  incur  costs. 

5.  Contractors  probably  cannot  execute  cost  reductions  in  the  short  run. 
This  is  due  to  the  nature  of  the  business.  (Sec  Hypotheses  Two 
and  Three)  As  a  result  the  apparent  overruns  nay  not  be  due  to 
inefficiency.  It  might  well  be  due  to  uncertainty  and  its  results. 
Change  has  the  greatest  impact  on  estimated  costs.  Competition 
also  adds  fuel  to  the  fixeT  And  the  governmenfindustry  partnership 
and  its  ramifications  plays  a  role. 

6.  The  nature  of  the  product  affects  efficiency.  Advancing  technology 
assures  rapid  obsulesceitce.  Before  the  product  is  ready  for 
production  and  use  it  is  obsolete.  The  life  cycles  are  getting 
shorter  and  shorter.  Long  production. runs  are  a  thing  of  antiquity. 
There  is  never  a  chance  to  obtain  learning  to  effect  efficiency. 

We  are  constantly  involved  in  a  hand  made  job  shop  type  operation. 
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7.  The  market  place  does  not  encourage  or  reward  t-Micrency.  It 

rewards  technical  excellence,  the  ability  to  manage  complex  systems, 
and  the  capacity  to  handle  enier<jency  requirements.  A  company  has 
to  have  on  hand,  however  inefficient  it  miqht  be,  the  marqjower  and 
the  tool?  to  bid  and  execute  technically  and  firiancially  staqgerinoly 
risky  undertakings  in  aerospace.  It  does  not  lend  itself  to  the 
applications  of  f'rederic  W.  Taylor's  "one  best  way".  Comtranies 
^ith  minimum  staffs,  minimum  capacity,  minimum  facilities  and  tfie 

i 

minimum  capacity  to  react  do  not  get  contracts. 


SUMMARY  STATEMENT  ON  HYt’CyfHllSIS  KOURTLCN 

i  . 

History  and  the  literature  found  the  party  guilty  as  charged.  A  cost 
type  atmosphere  such  as  cost  plus  a  percentage  of  cost  led  to  abuses  and 
lethargic,  high  cost  producers.  And  the  CPIF  contract  apparently  has  not 
solved  the  problem.  Most  of  the  studies  concluded  that  there  was  not  any 
evidence  of  increased  efficiency  due  to  the  lanployment  of  the  cost  incentive 

I 

contract. I  But  there  were  some  positive  results.  Other  aspects  of  the 
procurement  process  have  improved.  Increased  attention  to  costs  and  to  program 
definition  and  an  improved  communication  among  the  contracting  parties  have 
resulted,  wnat  about  the  overruns?  What  about  cost  growth?  Had  incentives 
helped  cure  the  disease  that  Scherer  and  Peck  highlighted  in  their  *62  book 
on  wca{ions  acquisitions?  .  They  had  alleged  overruns  averaging  between 
70  and  700  percent. 

Is  the  above  consistent  with  the  data  for  Hypothesis  Fourteen?  The 
literature  concluded  that  the  incentive  contract  did  not  necessarily  result 
in  increased  efficiency.  It  did  result  in  improved  cost  consciousness  and 


/ 
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ijroyrjm  management.  Improvements  were  noted  in  coiroaunication  and  program 
definition.  The  procurement  environment  of  the  DAR  has  upgraded  contractor 
management  and  the  government's  ability  to  plan,  develop  and  deliver  complex 
systems,. 

T»ie  NCMA  questionnaire  data  posed  some  interesting  questions.  Apparently, 
industry  is  mixed  on  the  issue.  The  question  however  might  have  been  mis¬ 
leading.  It  probably  should  have  specified  the  CRFF  contract.  From  the 
question  it  was  not  clear  if  it  was  about  coat  incentives  and/or  CPFF  contracts 
In  cither  event,  a  good  segment  agreed  on  it  leading  to  inef f iciency.  But 
there  was  strong  sentiment  that  cost  contracts,  in  and  of  themselves,  do 
not  have  to  lead  to  inefficient  producers. 

The  pilot  studies  and  the  workshops  permitted  exploration  of  this 
possible  dichotomy.  And  the  results  were  strongly  that  CPFF  type  contracts  can 
and  often  do  lead  to  lazy,  cost  careless,  lethargic  organizations.  The 
general  consensus  was  that  cost  contracts  lead  to  loss  of  discipline. 

Overall  the  conclusion  was  that  cost  contracts  can  and  usually  do  lead 
to  inefficient  produceis.  It  does  not  have  to  leac'  to  low  quality  or  late 

schedules.  Therein  lies  part  of  the  problem.  High  quality  producers  might _ 

not  be  cost  efficient  in  the  research  and  development  sphere.  Cost  type 
contracts  probably  lead  *to  a  careless  attitude  toward  costs.  But  they  might 
also  provide  the  flexibility  necessary  to  adjust  to  the  unrelenting  demands 
of  uncertainty.  And  for  the  areas  of  high  risk  they  might  b*.  the  necessary 
price  for  the  solution  of  technical  problems  and  the  assurance  of  high 
quality  and  reliability. 
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INTRODUCTION 

Froa  ch«  liceracure  search  une  woul4  have  co  concluUe  cbac  Cher*  is 
soaechinx  wr&ag  wlch  the  v^ry  funduioenCal  assuapcioos  on  Incenciva  coocracts. 
The  voices  of  past  researchers  can  be  heard  echoing  Che  phrase  "Isa'c  anybody 
ouc  there  listening?"  The  literature  raised  very  serious  questions  concerning 
the  basic  assuaptions  on  which  the  incentive  contract  philosophy  was  originally 
constructed.  Of  all  the  docuDents  reviewed  the  author  can  recall  only  one  or 
two  brave  souls  that  gave  incentives  a  full  endorsement  on  their  achievements 
to  date. 

But  are  they  right?  Are  incentives  ineffective?  Or  are  they  aisapplied 
or  poorly  constructed?  To  properly  Judge  their  relatlvu  aerit  it  is  necessary 
to  clearly  understand  their  original  intent.  A  criteria  ausc  be  established. 
According  to  the  literature  their  intent  was  to  control  costs,  and  to  get  a 
product  chat  worked  on  time.  The  purpose  was  to  "harness  the  profit  aioCive" 
to  motivate  contractors  to  do  a  better  Job  of  management.  Presumably  the 
i.irgccs  of  Che  incentives  would  be  used  by  Che  companies  to  provide  carrots 
to  their  people.  The  incentives  were  Co  bo  used  to  build  motivation  for  Che 
team.  Thus  a  key  element  in  assessing  Incti^ncives  is  how  they  are  used  by 
companies  in  Ci>e  management  of  the  programsl 

This  is  precisely  the  focus  of  this  part  of  the  research  project.  How 
do  companies  utilize  the  incentive?  What  imoact  does  it  have  on  corporate 
behavior?  To  find  out,  cite  author  decided  to  go  into  the  companies' and  to 
observe  their  behavior.  Toward  chat  end,  several  firms  were  studied  at  length: 
of  these,  one  company  permitted  an  extiauscive  evaluation.  Tills  sample  was 
enl.irged  through  coii.pany  workshops  sponsored  by  the  NCMA,  and  by  other 
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citiii|)jn  los  vlsitciJ  on  thi-  iiuchor'b  own  1  ni  t  iat  ivo .  ^  ^  ^  Krom  thfst-  two  hypo- 
tlii-iioal  in<Kli.-ls  ut  tk.  Ji'Vflopi'i.) ;  Pilot  X  roprebL'iils  small  privaCfly  licld  t  i  rms 
with  salos  (rum  lb  to  faO  million.  Pilot  Y  dopicts  a  lar^'i-  aerospnce  prime. 

TUe  two  pilot  case  reports  address  ioiirleen  areas:  1.  A  general  descr  IP- 
t ion  of  the  company;  2.  the  contract  and  the  contracts  department;  3.  Che  com¬ 
petitive  environment;  4.  the  accounting  and  financial  system;  3.  the  govern- 
nieut  environiiH.-nt :  6.  the  negotiation  piocess;  7.  company  goals  and  outcomes; 

8.  the  cont ractu.t  1  period  of  perfurm.-ince;  9.  the  government  administration 
process;  10.  organisational  problems  that  affect  the  incentive;  11.  the  organl- 
aation.il  behavior  of  the  company;  12.  personalities;  13.  general  conclusions; 
and  lit.  specific  insights  on  the  original  hypothesis. 

The  pilot  studies  were  astst  revealing;  there  are  problems.  For  example. 
Incentive  contracts  are  not  implemented  within  tite  organization.  And  there  ere 
constant  changes  in  the  program.  These  changes  by  Che  government  and  Che 
coHip.tn ies  often  nullify  any  latent  ptissii-i lily  for  RHaivaiion  under  Che  incentive. 
Further,  the  cumbersome  overkill  of  l!ie  government  administrative  process  restricts 
cite  flexibility  of  the  contracting  parties  to  respond  to  needs  as  they  arise. 

This,  too,  negates  the  opportunity  for  positive  corrective  action.  Also  profit 
levels  are  too  low  to  offset  extra-contractual  options.  The  original  intent  of 
the  parlies  appears  tu  be  Cu  spend  to  target,  not  to  underrun. 

Many  of  the  fac*  'rs  :n  the  contractual  environment  drive  the  costa  to  a 
point  somewhere  between  target  and  ceilings.  Thus,  contractors  attempt  to  »ioi- 
■Ize  risk  and  not  to  maximize  profit  in  the  short  run.  Survival  means  more 
chan  a  few  more  percent  of  profit.  Current  investment  in  research  and  development 

^^^Ovar  twenty  companlea  participated. 
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can  h«Ip  4ssure  chat  survival.  Henca,  spend  available  dollars  co  assure  a 
future  competitive  edi^e.  These  are  but  a  few  of  the  findings.  Whac  are 
cHiergiiig  ara  patterns  of  corporate  and  guvcriuBcnC  behavior  ChaC  sonehow  get  the 
job  done  even  in  this  most  complex  of  business  situations. 

Before  delving  into  the  findings  on  the  pilot  studies,  one  or  two  comments 
are  appropriate  to  assist  the  reader  in  using  this  volume  and  the  other  two 
that  comprise  this  study.  There  are  three  volumes  to  this  work,  of  which  this 
is  VolvMe  1\i«o.  Volume  One  provides  the  final  conclusions  .'>nd  rccomiBenda cions. 
It  uses  Che  data  from  Volumes  Two  and  Three.  Volume  Three  synopstzes  the 
literature  on  incentives  from  the  last  forty  years.  Much  of  the  literature 
is  dated  from  the  mid-Flfcies.  Included  in  Volume  Three  is  a  comprehensive 
bibliography  covering  some  485  documents.  Throughout  VolusMS  One  and  Two  Che 
foocnotes  on  rufurunccs  refer  to  Che  page  in  Volume  Three  in  which  the  synopsis 
of  Che  work  can  be  lound.  It  does  not  relate  to  the  bibliography  number. 

A  final  note,  these  case  studies  can  be  much  better  appreciated  if  a 
review  of  Volume  Three  were  first  made.  If  the  reader  does  not  have  adequate 
time  to  read  it  in  its  entirety,  at  least  the  section  on  the  research  studies 
slioiild  be  scoped.  Iluc  this  Volume,  as  well  as  Volumes  One  and  Three  are 
written  ao  that  tliey  can  be  read  and  considered  separately. 

The  reader's  .itCeiition  is  now  directed  to  the  balance  of  this  documenc  to 
X  .iiul  Y  on  wli.it  really  h.ippens  lnsi<le  a  iiiiii|>any  once  .m  incentive  is 
lu'got  i.ited .  The  reader  .should  find  the  material  Int'eresting  and  provocative. 
Hopefully  it  can  help  in  assessing  reality.  In  any  event,  further  study  i.s 
necessary  to  fully  document  the  findings. 
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COHPANY  X 

Peacrlptlon  of  Company 

Giapaay  X  Is  •  privacsly  hsld  corporstioo  wlcb  sslss  approaching  forty 
■illion  dollars.  It  Is  a  prlaa  contractor  with  two  hundred  fifty  eaploytaa. 

Its  products  srs  slcctroMchanlcsl  dsvlcss  for  tho  iUr  Fores,  Axwy  and  ocher 
prise  aeroapacs  cospanies.  Zc  has  experienced  rapid  growth  over  Che  last  tea 
year  period  and  la  a  recognised  producer  In  its  sarket  niches.  The  cospany 
has  approxlsately  six  product  areas.  Xe  doaloatea  or  has  a  Mjot  sarket  share 
in  two  of  Che  six  sarkeca.  Ic  la  a  high  technology  cospany  specializing  la  the 
developncnC  and  sanufacture  of  ancillary  equipaenC  for  weapon  systess.  The 
company  is  dosinaced  by  engineers  and  acienclsts.  Over  the  last  ten  years 
the  govcrnaenc-cotBMrciai  six  has  varied  but  at  the  Cine  of  Che  study,  about 
eighty  percent  of  the  sales  tiere  governsent.  Alsoec  ninety  percent  of  the 
business  is  acquired  through  the  bid  process.  One  hundred  percent  of  the 
stock  of  Company  X  is  owned  by  its  chalman  of  the  board.  The  particular 
procurement  studied  is  described  below. 

The  Contract  and  the  Contracts  Department^ 

Tha  first  phase  of  the  procurement  studies  was  a  prototype  development 
under  a  "cost  plus  a  fixed  fee"  contract  with  a  USAF  buying  activity.  During 
this  initial  stage  Che  buying  authority  was  transferred  by  Che  Air  Force  to 
Che  major  system  contractor.  Phase  TWo  of  the  procurement  was  swarded  on  a 
fixed  price  incentive  contract  after  a  compecicioh  that  Included  three  best 
and  finals.  The  fixed  price  incentive  had  a  target  fee  of  11. SZ  and  a  price 
ceiling  of  130Z.  There  were  requirements  for  five  preproduccion  units  plus 
a  large  number  of  production  units,  first  article  test,  auxiliary  units. 


See  Section  II  on  contracts.  Phase  One  study.  Incentive  Contracts.  Kennedy, 
John. 
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acccssiiries  and  data.  Ac  tlie  outset  of  die  contract,  die  firm  had  very  little 
a|>prec iat Ion  of  what  incentive  contracts  were.  In  the  contract  section  of  Che 
company  only  two  people  had  prior  experience  with  che  incencive.  One  was  a 
former  contracts  specialist  with  an  aerospace  prime  about  48  years  old  and 
the  ocher  a  former  governiueuc  employee  in  his  late  50'b.  Neither  had  any  line 
authority  in  che  corporation. 

Competitive  Environtnenc^ 

The  competition  varied  by  product  line  which  ranged  from  homogeneous  pro¬ 
ducts  where  awards  were  based  on  price  to  highly  dif ferentlaced  technologi¬ 
cal  products  where  che  awards  were  made  primarily  on  technical  considerations. 

In  its  principal  siarkec.  the  company  battled  aerospace  giants. 

Each  competitor  developed  prototypes  at  their  own  expense.  This  is  typi¬ 
cal  of  che  Industry:  large  amounts  of  front  end  capital  la  often  required  to 
participate.  One-half  to  several  million  dollars  is  not  uncosnon.  Awards 
are  few.  Generally.  Che  contracts  are  sizable  and  often  exceed  fifty  sdllioo 
duilui's.  The  cuiupelitiuii  was  iiiteiise.  The  cuwpaiiy  was  awarded  Uie  contract 
•ifier  a  fierce,  lengiiiy  battle. 

The  subcontrac.  structure  consisted  primarily  of  major  component  iMWuf sc- 
turers.  Although  the  systet.  has  aevaral  aubassemblles  which  could  be  readily 
subcontracted,  the  Air  Force  chose  to  procure  the  entire  system  from  one  con¬ 
tractor.  It  was  anticipated  that  es  che  specif icatlons  became  fin  com  parts 
of  che  system  irould  be  bid  competitively.  A  major  atrategy  of  the  company 

4  • 

was  to  retain  as  much  as  possible  of  the  total  system.  This  goal  had  s 

3 

See  for  example:  Major  Factors  for  Consideration  In  Obtaining  Military  Re¬ 
search  and  Developmcn;  Contracts.  Mahoney,  Major  John  J.  (34);  also  Competition 
in  High  Technology  Government  Markets.  Weidenbaum,  Hurray  (47). 

4 

Mahoney,  Major  John  J.,  Factors  for  Consideration  In  Obtaining  Military  Research 
and  Development  Contracts,  (34)  and  McKean  (144). 
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tlualnaiic  InpacC  oa  company  behavior.  Ttie  subconcracc  structure  was  very  coa> 
putLtive.  The  major  sub-assemblies  could  have  been  subcontracted  by  the  Air 
Force  to  large,  more  efficient  producers.  Thus,  from  the  outset,  there  was  a 
dilcmau.  To  add  to  the  problem  the  company  had  difficulty  competing  flnan- 
cUlly  with  the  existing  manufacturers.  This  goal  to  capture  and  retain  the 
entire  contract  offset  the  short  run  goal  of  potential  Increased  profit. 

Another  factor  was  of  a  personal  nature.  One  of  the  major  subcontractors 
attempted  to  bypass  pilot  Company  X  by  going  directly  to  the  Air  Force.  This 
Infuriated  Company  X*s  chairman  and  president.  Over  the  period  of  the  study 
the  owners  of  these  two  companies  became  almost  personally  combative.  The 
goal  of  each  of  these  companies  was  to  destroy  each  other.  Both  projected 
images  to  outsiders  of  the  other  as  ruthless  and  dishonest.  It  Is'^rd  to 
dismiss  the  personal  element  that  exists  among  close  competitors  and  their 
desire  to  beat  the  "other  guy  at  the  game."  This  particular  facet  Is  often 
awkward  to  observe  and  document.  In  this  particular  procurement  It  played  an 
important  role.  It  la  an  excellent  example  of  an  extra-contractual  motivator 
dominating  the  behavior  of  the  producer  and  offsetting  the  goals  of  the  Incen¬ 
tive. 


Accountling  and  Financial  Systems 

Thcl pilot  company  used  a  simple  job  order  accounting  system;  the  computer 
was  utillizcii  primarily  for  payroll.  The  pretax  commercial  profit  margins  ap- 
proachedl  twenty  percent.  The  company  was  not  familiar  with  progress  payments; 
they  did  Ut  understand  the  administrative  demands  of  government  contracts. 

A  new  accounting  system  had  to  be  designed  and  installed  to  accomodate  the 
C3SR  requirements.  Unfortunately  the  CSSR  required  a  work  breakdown  structure 
that  was  Inconsistent  with  a  OCAS  progress  payment  requirement.  The  company 
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dl(.l  not  have  a  management  inf orm.il  Ion  system  capable  of  providing  the  data 
necessary  to  make  necessary  trade-off  decisions.  Over  the  performance  period 
many  clianges  liad  to  be  made  to  meet  the  demands  of  UCAS  and  UCAA. 

The  company  did  nut  liave  confidence  in  their  own  cost  estimates.  Debate 
was  constant  and  bitter.  Specifically,  engineers  differed  with  the  program 
managers  and  the  otarketing  representatives.  During  the  study  period,  cost 
estimates  were  constantly  changed.  This  was  caused  by  several  factors.  Also 
Che  contracting  officer  disclosed  to  the  competitors  the  amount  of  dollars 
in  the  budget.  Then  the  best  and  final  exercise  resulted  In  Che  company  buying 
the  business  with  Che  hope  of  getting  even.  In  suouaary  Che  accounting  system 
provided  after  Che  fact  data  Chat  was  at  best  only  good  in  the  aggregate. 
Arguments  constantly  and  routinely  arose  over  appropriate  rates  to  charge  Co 
Che  various  divisions  of  Che  business;  nobody  could  agree  on  cost  estimates. 

For  example,  the  program  managers  usually  complained  tliac  chelr  assigned 
uverhu.'id  and  C  &  A  rates  were  too  high;  In  Che  morning  staff  meetings  it  be¬ 
came  obvious  Chat  chere  was  no  agreement  on  costs. 

From  Che  above,  several  observations  are  appropriate  on  Che  effecClveness 
of  Che  incenCive:  1.  Do  cypical  informacion  ayacems  provide  Che  daca  necessary 
far  managemenc  of  an  Incencive  concracc?  1  think  noC.  2.  Are  Che  data 
qulrenencs  imposed  on  contrsecors  meaningful.,  necessary  and  consisCenC?  X 
chink  not.  3.  It  is  questionable  Co  Impose  an  incencive  on  a  contractor 
whose  accounting  system  is  incapable  of  providing  the  data  necessary  for  Its 
managemenc,  and  .  At  best  Che  incentive  must  be  appropriately  structured  Co 
take  Inco  consideration  the  organization  of  the  company  and  its  accounting 
and  financial  systems. 

These  observations  have  many  implications.  For  example,  in  a  competitive 
procurement  should  the  bid  require  a  particular  contract  type?  Should  the 
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contract  be  a  function  of  the  particular  contractor?  Is  DOD  Imposing  unreason¬ 
able  requirements  for  data?  What  arc  the  minimum  accounting  system  require¬ 
ments  to  provide  management  capability  for  an  inccncivm  contract? 

5  • 

The  Covemment  Environment 

There  were  a  variety  of  attitude  and  behavioral  pattema  of  the  govern¬ 
ment  chat  affected  contract  outcomec.  These  varied  over  time,  by  comiaand  and 
by  agency.  The  overriding  atmosphere  was  one  of  benevolence  and  perhaps  pa¬ 
ternalism.  In  a  sense  It  was  a  father-son,  parent-daughter  Interaction  and 
relationship.  Both  parties  knew  wlio  was  boss.  As  long  as  all  went  well  the 
atmosphere  was  relaxed.  However,  when  father  wanted  things  done  they  were 
going  CO  be  done  his  way.  If  friendly  persuasion  worked,  all  well  and  good. 

If  not,  Chen  It  was  time  to  bring  out  Che  big  stick.  The  buyer  and  the  mar¬ 
keting  representative  had  a  different  relationship  chan  chat  between  the  com¬ 
manding  general  and  the  chairman  of  Che  board  of  Che  company.  The  relation¬ 
ship  of  the  small  business  office  representacive  was  different  than  that  of 
Che  audit  team. 

Some  generalizations  can  be  offered.  The  government  required  and  in  fact 
covertly  demanded  work  outside  Che  scope  of  Che  contract.  This  was  done  on  a 
quid  pro  quo  basis.  The  company  learned  quickly  CO  develop  an  Informal  working 
relationship  to  get  Che  Job  done.  Cltanges,  increased  scope,  testing  new  ideas, 
spending  one's  own  dollars  with  Che  promise  of  getting  even  were  all  part  of 
the  game.  It  was  an  excellent  example  of  groups  working  toward  their  assigned 
goals  in  the  most  expeditious  ounner  possible.  This  company  found  it  advan¬ 
tageous  CO  cooperate  in  achieving  the  goals  of  the  customer  (000).  Of ten-time 

^Covemment  Procurement  Policy:  A  Survey  of  Strategies  and  Techniques.  Lank, 
Barry  R. .  (lb);  also  Oefense  Industry  Complex.  Fletcher,  Alec  A.  (43)  ;also 

''Historical  Development  of  Procurement  Mechuds,"  Jarrecc,  C.E. ,  Cox,  E.  (15). 
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Che  career  asplratlous  of  Che  government  personnel  were  cied  Co  Che  relacive 
success  of  Che  program.  In  Cite  iiuist  successful  programs  it  might  be  Chat  the 
contractor  and  the  government  team  work  together  Co  "get  Che  job  done."  The 
job  does  not  get  done  necessarily  by  Che  rules.  This  relationship  does  noc 
occur  overnight.  Xacher,  the  informal  expeditious  actions  occurred  only  after 
the  parties  were  well  into  the  contract.  An  adversarial  role  did  noc  develop 
except  in  rare  situations  once  the  program  got  underway.  The  difficulties 
chat  did  arise  concerned  the  final  redetermination  of  the  contract.  The  most 
aggressive  and  devisive  actions  came  from  government  lower  and  middle  managers 
who  occasionally  swaggered  and  Imposed  their  authority  even  on  the  president 
of  Che  company.  On  the  surface  it  appeared  as  if  rninpr  government  officials 
enjoyed  their  power  and  Che  use  thereof  by  imposing  their  will  on  "important”, 
people.  Through  this  exercise  uf  their  power  and  their  ussuclatlon  with  com¬ 
pany  presidents  they  possibly  enhanced  their  own  egos.  This  was  noc  uncommon. 
The  validity  of  the  observation  is  another  matter.  It  is  rather  a  human  plte- 
nomenon,  and  even  if  valid  it  might  be  difficult  to  correct. 

Another  factor  was  Che  unreliability  of  government  actions.  The  company 
was  never  certain  of  proposed  government  intencioos;  Che  govemaent  changed 
Che  paramehera  regularly.  This  occurred  over  Che  entire  time  span  of  the 
author's  observations.  There  is  no  doubt  Chat  paramount  among  the  factors 
influencing  contractor  behavior  is  this  uncertainty.  Xo  this  pilot  study  it 
vas  perhaps  the  major  influence.  Will  Che  government  buy  Che  system?  Will 
it  be  funded  in  the  Senate?  When  will  it  be  bought?  When  will  funds  be  made 
available?  Once  the  contract  is  awarded  will  the  follow-on  production  be  Im- 
plemcntcd?  All  programs  are  not  alike;  but  they  have  aimilar  elements.  The 
uncertainty  associated  with  Che  government  program  often  leads  contractors  to 
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be  risk  averters.^  This  has  beeo  discussed  by  ocher  researchers.  If  the 
proflc  level  is  reasonably  fixed  and  Che  risks  of  uncercaincy  are  aanifesc 
and  si^nificanc,  whac  are  Che  reasonable  goals  of  che  negoclaclon  process. 
Perhaps  procecclon  la  che  nose  isqtorcanc  driver  in  concraccor  behavior.  This 
is  pursued  in  che  nexc  seccion. 

The  Wegoclacion  Process^ 

An  incenclve  concracc  succeeds  or  fails  sc  Che  negociation  Cable.  This  is 
aonng  che  coaaon  wisdon  of  aerospace  lore.  UhaC  are  ics  iapliescions?  How 
does  che  negociacion  process  efface  concracC  ouCcoaesT  For  che  eoncrscC 
scudled  che  concraccor  responded  wlch  che  concraeC  Cype  iaposed  by  che  govern* 
oMne.  The  icea  being  procured  ims  a  developaenc  icea  char  had  never  been 
aanufaccured  before.  Ic  had  been  for  all  purposes  hand  Cooled  and  hand  as* 
seabled  on  a  crlal  and  error  basis.  Drawings  were  in  a  seace  of  conscanc  flux; 
so  were  che  user's  requireaencs.  Bech  che  concraccor  and  che  governaenC 
scruggled  co  define  che  precise  needs  and  cechnical  paraaecers  of  che  require* 
aunc.  Ac  che  Cime  uf  die  cechnical  flyoff  drawings  were  scill  noc  coaplece, 
elemencs  of  Che  produce  were  already  idencified  for  change,  and  cusCoaer  "sug* 
gescions”  were  comaon.  Consequencly  che  concraccor  was  required  Co  quoce  a 
produce ion  price  for  an  icea  chac  was  scill  in  developaenc  in  a  coapecicive 
acaosphere,  and  on  a  procureaenc  ChaC  was  CO  be  Che  only  one  of  ics  kind  in 
che  pipeline  for  several  years.  In  che  venacular  of  che  screec,  ic  was  che 
only  game  In  cown.  The  goal  was  Co  win  ...  even  ac  break  even  or  ac  a  loss. 

^Federal  Procureaenc;  A  Study  of  Some  Pertlnene  Properties,  Policies  and 
Practices  of  a  Croup  of  Business .OrKjnlzac ions.  Hunt,  Raymond  C.;  Rubin,  I.S. 
and  Percy,  F.A. ,  Jr.  (117);  See  also  work  of  MclCean  (14A). 

^Negotiation  Handbook,  U.  S.  Army  (7). 
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The  company  ho|)eJ  to  even”  through  citanges.  There  were  three  best  and 

finals;  and  there  were  technical  and  cost  leakages  concerning  the  competitive 
teclinical  and  pricing  approaches.  T^ese  came  from  the  trade  as  well  aS:  trow 
the  government.  The  government  leaks  came  both  from  the  audit  groups  as  veil 
as  from  the  buying  activity.  Within  the  buying  activity  they  came  from  the 
engineers  as  well  as  the  systems  program  office  procurement  function.  All  con" 
tractors  had  by  this  time  found  out  the  amount  of  money  in  the  budget  for  the 
current  fiscal  year.  Program  changes  had  to  be  made  to  live  within  the  Im- 

m 

posed  restrictions.  Could  other  “pots”  of  money  be  found  to  help?  Can  part 
of  Che  program  be  handl-id  by  Che  prime  weapon  contractor  within  ctu:  scope 

his  program?  How  can  we  get  the  Job  done?  j 

■  i 

The  company  in  this  atmosphere  was  concerned  about  getting  Che  program  and 

Chen  surviving  with  a  reasonable  profit.  The  mentality  of  the  management  :waa 

! 

to  look  carefully  at  the  price  celling  and  the  break  point,  Ote  potential  for 

! 

changes,  Che  possibilities  of  aignificant  cost  reductions  through  cost 

i 

ciencies,  possible  technical  improvements  in  design,  snd  ocher  potential  1^ 

8  I 

provement  through  the  management  of  the  program.  I 

! 

At  Che  time  of  the  negotiation  there  was  not  any  general  agreement  in.  Ithe 

i 

company  about  Che  projected  costs  or  Che  schedule.  The  chief  of  engineering 
and  Che  vice  president  of  finance  objected  to  the  proposed  negotiated  target 
cost.  Subsequently  a  few  months  after  the  award,  significant  changes  were 
being  made  to  the  contract  on  a  “not-co-exceed  basis."  These  included  con* 
tract  changes  to  modify  Che  first  article  test  requirements,  to  completely 
overhaul  data  requirements,  to  order  refurbishment  of  Che  cw  prototypes,  to 
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order  entjineerlng  scudies,  and  Co  add  field  services.  Some  of  these  were  de- 
finltlaed  as  part  of  the  original  Incentive  contract  and  some  as  fixed  price 
additions.  It  le  safe  to  say  after  the  negotiation  and  award  that  few  people 
In  Che  organization  knew  at  any  time  the  type  of  contract.  This  further  Iti- 
pacted  on  accounting  in  that  the  CSS£  system  covered  the  incentive  portion 
of  the  contract  but  excluded  the  fixed  price  and  the  cost  reimbursement  por¬ 
tions.  Two  years  after  the  award,  fixed  price  work,  continued  to  be  added  to 
the  contract.  Since  progress  payments  must  continue  to  show  all  the  costs 
from  the  beginning,  the  OCAS  paying  office  did  not  know  where  it  was  relative 
CO  the  payments  to  date.  Further,  there  were  35  line  iteois  under  the  incen¬ 
tive  provisions  ard  63  items  that  were  not  part  of  the  incentive.  In  light  of 
the  above  it  la  reasonably  safe  to  conclude  that  any  plans  a>ade  at  Che  nego¬ 
tiation  table  concerning  the  achievement  of  the  goals  of  the  incentiva  had 
been  negated  through:  1)  the  constant  ciianges  and  2)  the  inability  to  manage 
the  impact  thereof. 

The  predispositions  of  the  bargaining  parties  were  revealing.  For  example, 
Che  attitude  of  Che  government  precontract  audit  tea^.  Chat  visited  Che  con¬ 
tractor's  facilities  was  adversarial.  The  contractor  was  viewed  as  dishonest 
or  inept.  A  paternalism  might  best  de.^crlbe  many  of  the  interchanges;  and  Coo 
often  Che  contractor  assumed  the  government  was  incompetent  and  Coo  often  Che 
goveruuent  assumed  that  the  contractor  was  unethical.  Does  this  expectation 
invite  the  very  behavior  chat  it  attempts  to  avoid?  What  impact  does  this 
gamesmanship  have  un  the  negoclacion  process?  Is  Che  implied  celling  on  pro¬ 
fit  an  invitation  to  the  contractor  to  obtain  benefits  iti  another  area  ocher 
chan  short-run  after  tax  dollars?  Are  the  dominant  goals  1)  the  minimization 
of  risk  and  2)  a  target  profit  consistent  with  Che  corporate  expectation? 
Certainly  in  ctiis  c.iso  they  were. 
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Compaay  Goals  and  Outcomes 

It  was  hard  to  clearly  Isolace  che  (^oals  of  Che  pilot  study  company.  Al¬ 
though  the  author  was  not  present  at  all  of  the  negotiation  sessions  he  did 
interact  regularly  with  che  key  Individuals.  Several  observations  from  those 
sessions  are  germane.  Foremost  it  is  necessary  to  dispel  the  notion  that  Che 
coDipany  planned  carefully.  Such  was  not  che  case.  Apparently  it  is  "the 
other  company"  that  is  well  organized  and  plans.  "We  could  foul  up  che  last 
Supper"  was  Che  way  one  corporate  vice  president  of  a  major  Fortune  500  aero¬ 
space  company  put  Ic.  And,  even  if  there  is  some  plan,  the  implementacion  and 
subsequent  follow-up  is  most  difficult  due  to  che  myriad  of  product  and  or¬ 
ganizational  ct)anges.  Company  X  was  so  uncertain  about  Che  program  require¬ 
ments  and  its  ocher  programs  chac  decalled  plans  were  not  feasible.  As  noted 
above,  sliorcly  after  she  contract  was  awarded  an  avalanche  of  customer  initiated 
changes  ensued.  The  problems  of  funding  Che  work,  of  getting  vendor  drawings 
changed,  of  obtaining  clarification  on  che  changes  and  of  obtaining  eontraccu- 
al  authorisation  rendered  any  previous  planning  null  and  void. 

The  initial  intent  was  to  make  a  profit  on  the  contract.  It  was  recog¬ 
nized  by  both  parties  that  the  target  for  the  FPI  was  to  be  around  the  ten  or 
eleven  percent  mark.  Price  ceillnga  for  fPI  contracta  were  cradltionaXXy 
twenty  to  twenty-five  percent.  Due  to  Che  development  nature  of  the  contract 
and  the  need  to  have  a  fixed  price  type  contract  (the  Slay  years)  an  unusually 
high  ceiling  of  30  percent  was  negotiated.  A  share  ratio  of  70/30  was  imposed 
by  che  government.  Out  once  the  contract  was  oegotlated  and  commitmenta  made 
for  che  following  fiscal  year,  much  of  the  opportunity  for  any  aignif leant  cost 
reduction  was  lost.  Clven  Che  climate  of  Che  estimate  (the  competition  and  the 
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Ibid.  Section  V211.  See  particularly  Section  12  of  original  NASA  Incentive 
Contract  Guide  on  excra-conccectual  mocivators. 
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three  best  and  finals)  there  was  never  any  possibility  for  the  contract  to 
be  underrun.  The  only  question  was  if  a  loss  could  be  averted  or  if  the  con¬ 
tract  could  be  brought  in  close  to  the  ten  or  fifteea  percent  over  target. 

Since  soBe  sixty  percent  of  the  value  of  the  contract  was  either  in  oaterial 
or  subcontracted  parts,  the  probability  for  reductions  were  even  further  re¬ 
duced.  But  one  feature  particularly  stood  out;  the  budgets  and  the  lead  tiaes. 
The  very  fact  that  the  progrsai  was  planned  at  a  certain  level  of  nanpower  and 
oaterials  node  it  aleost  lapossible  to  reduce  the  costs.  Clearly  the  proba¬ 
bility  of  underrun  and  overrun  is  not  equal.  Everything  in  the  eontractor-gov- 
ernment  acquisition  systen  drove  Che  costs  to  target  or  over.  In  fact,  it  was 
very  difficlut  to  find  out  the  exact  costs  incurred;  this  was  due  to  the  uncer¬ 
tainty  of  Che  allocable  overhead  and  general  and  adninistrative  expenses.  An¬ 
other  problem  was  changes. 

Changes  started  to  be  ioposed  by  the  government  shortly  after  award. 

They  were  made  on  a  not  to  exceed  basis.  As  the  changes  accumulated  some 
were  definitized  as  part  of  the  i.tccnCive,  some  wre  not.  In  retrospect  it 
was  virtually  impossible  to  compare  Che  original  intent  with  the  outcomes.  On 
the  surface  the  target  costs  ended  up  about  nine  percent  over  Che  target.  The 
final  fee  was  10  percent:  This  was  close  to  chat  originally  targeted  (11  per¬ 
cent).  But  the  real  profit  was  s  lot  less.  The  company's  cost  of  capital 
went  from  eight  percent  to  nineteen  percent.  Because  the  company  was  in  a  ra¬ 
pid  growth  situation  and  because  it  actempted  to  grow  from  internally  generated 
futtds,  clue  company  was  forced  to  absorb  the  higher  rates  of  interest.  Unlike 
its  commercial. segment,  it  was  not  feasible  to  pass  on  Che  increased  cost  of 
operating  capital  to  Uncle  Sam.  The  net  result  was  that  Che  company  at  best 

^^There  are  several  excellent  discussions  of  the  changes  problem  in  Section  VI. 
See  particularly  52  by  Redden,  Lc.  Edward  C.  and  56,  Che  Uooz- Allen  study. 
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broke  even.  What  Jid  it  gain?  Well,  it  obtained  ceetinical  advantages  ever 
its  competitors  and  it  enhanced  its  reputation  with  the  government.  The  ques¬ 
tion  tliat  must  be  addressed  is  whether  Che  incentive  contract  liad  anything  wo' 
do  with  these  ouCcomes.  It  is  not  possible  at  this  cine  to  ascertain  with  cer¬ 
tainty  Che  answer  to  this  Intriguing  query.  However,  it  is  possible  to  gain 
some  insight.  One  Ceuptlng  scenario  is  that  Che  changes  added  to  Che  contract 
first  as  part  of  Che  incentive  and  later  as  fixed  price  portions  perBltted  the 
parties  to  handle  the  uncertainties  as  they  occurred.  The  govenusent  and  Che 
contractor  worked  together  in  an  informal  fashion.  This  was  accoaplished 
through  a  flexible  contract  Chat  peraiCCed  adjustments  to  the  probleas  as  they 
arose.  This  resulted  in  the  illusion  Chat  the  original  target  was  valid.  And 
perhaps  it  was  —  fur  the  work  originally  defined.  But  more  likely  Che  changes 
absorbed  the  additional  costs  Ctut  Che  contractor  Incurred. The  final  costs 
appear  more  a  function  of  Che  cost  of  goods  sold  and  Che  C  t  A  rate  during  the 
performance  Chan  the  particular  incentive  provisions  of  the  contract.  It  is 
more  a  function  of  program  definition,  definitive  specifications,  and  timely 
inceraccion  Chao  Che  type  of  contract.  For  success  of  failure  the  government 
can  be  Judged  ea  an  accomplice  Co  Che  act.  Also  the  need  to  buy  on  the  edge 
of  technology  (real  or  apparent)  affects  the  outcomes  more  then  Che  contract 

type.  The  competitive  environment  and  the  economic  environment  arc  also  aig- 
12 

nif leant.  Perhaps  to  approach  Che  question  differently,  given  certain  kinds 

or  levels  of  Che  relevant  variables,  what  should  Che  nature  of  the  contract 
type  be,  and  more  importently,  what  should  be  Che  nature  of  the  buyer-seller 
relationship?  It  appears  to  require  e  team  effort. 

^^See  particularly.  Redden  (52),  Fisher  (58),  Cross  (59),  Bill  (61)  and 
Berhold  (b5). 
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The  Contractual  Period  of  Porforaanco^^ 

Th«  Initial  incentive  contract  waa  acheduLed  for  coapletioa  In  two  yeara. 

The  entire  developacnt  and  production  waa  to  ha\a  spanned  sis  yeara.  After  the 
first  aevcriL  aontha,  the  original  intent  of  Che  contract  began  to  change  aa 
Che  partiea  were  faced  with  certain  realitiea  of  the  weapona  gana.  Uov  are  wa 
CO  acconpliah  a  vital  change  when  funda  are  not  yet  available?  "Do  it  on  your 
own,  and  we  will  get  even  on  the  next  option.**  A  new  dealgn  looka  pronlsing. 
’’Can  you  study  the  feasibility  of  the  ds9tan  under  the  current  contract  ve¬ 
hicle  so  Chat  we  do  not  have  to  coapete  it  anil  lose  a  coupLa  of  yeara?**  *'Head- 
quarters  haa  decided  not  to  rehab  cheaL  unite  in  Che  field.  If  you  need  Chen 
for  Che  perforaunce  of  the  contract  you  will  have  to  figure  out  how  Co  do  it 
yourself.'*  The  liac  ia  endlesa.  Aberrationa  of  the  contract  intent  cane  up 
weekly  —  not  aorthly.  Therefore,  the|  longer  Che  period  of  performance  Che 

i 

greater  is  Che  likelihood  Chat  Che  initial  intent  of  cha  contracting  partiea. 
will  be  lost.  This  ia  not  through  any  overt  action  of  cha  partiea,  but  merely 
through  Che  attrition  of  change;  changu  of  people,  change  of  program,  and  change 
or*  problems. 

Another  factor  associated  with  cioia  arose.  The  company  tended  to  budget 

for  periods  of  six,  twelve  or  eighteen  months.  After  Che  functional  managers 

and  i rogrum  uuiiugcrs  subwittod  budget  esCiuaCcs,  they  made  sura  they  spent 

every  dollar  they  got.  Nobody  ever  gives  money  back.  There  ia  a  built-in  bias 

14 

to  spend  wltaC  you  plan  to  spend.  Also  many  managers  asked  fur  more  Chan  they 
needed  Co  begin  with  in  order  to  protect  themselvee  against  eventualities 
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There  were  several  large  samples  of  contracts  studied.  See  Section  VI  of  Volume 
Three  study.  See  partirularly  Hill  (61),  Bechoid  (651,  LMl  (67), 
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that  always  somehow  matcrializetl.  Thus,  the  question;  "does  the  company  man¬ 
agement  have  the  flexibility  to  reduce  costs  substantially?"  "What  nappens 
to  my  next  year's  request  if  I  do  get  lucky  and  come  in  significantly  under 
cost?  Mure  than  likely,  my  next  estimate  will  be  discounted?  Am  I  better  off 
or  not."  The  mentality  of  the  oanagement  is  not  to  underrun  or  overrun  sig¬ 
nificantly.  This  in  part  seems  fo  be  a  function  of  whether  the  manager  in 
question  initiated  the  estimate  or  whether  he  had  taken  it  over  from  another 
luinager.  Of  the  many  points  made,  one  assumption  must  certainly  be  questioned. 
Oov  managers  really  have  the  flexibility  to  reduce  costs  Chat  have  been  in  Che 
budget  stage  for  perhaps  over  18  months.  The  answer  is  probably  no! 

The  Government *r.  Contract  Administration  Process^^ 

What  is  Che  impact  of  Che  government's  contract  administration?  Vliat  are 
some  examples  of  Che  problem?  Many  were  observed.  Everything  Cakes  longer 
titan  expected.  Agreements  reached  at  one  point  in  time  have  to  be  ra*«xplained 
CO  the  new  contracting  officer  or  auditor.  Commitments  made  early  in  Che  pro* 
gram  were  reversed  in  laccer  acages.  Coercemenc  by  well-meaning  goveruBenC 
employees,  feeling  Che  oacs  of  power,  were  rare  buc  visible.  The  inablllcy  Co 
find  one  single  individual  Co  bind  Che  governmenc  wichout  Che  Chreat  of  rever-  . 
sal  by  Che  DCAS  or  DCAA  was  evidenc.  The  significance  of  personal  whims  was 
paramounc.  "If  Chey  like  you,  O.K.,  buC  heaven  help  you  if  Chey  are  ouc  co 
gee  you."  The  Influence  of  one  man  in  Che  process,  who  for  whacever  reason 
decides  chat  you  aie  not  a  cosq>etenc  producer  can  be  devastating  co  future 
business.  The  higher  Che  rank  or  Che  position  of  Che  antagonise,  Che  more 
damaging  can  be  the  assessment.  But  even  the  low  man  on  Che  totem  pole  can 


Section  I  and  II  of  Phase  I  study  provides  some  Insight  into  this  process.* 
The  Senate  and  Congressional  hearings  of  Che  DOD  appropriation  hearings  is 
also  an  excellent  source. 
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hurt.  This  is  noc  chac  much  differeat  from  commercial  praccice.  The  uoique- 
ness  of  Che  problem  is  char  ia  Che  commercial  world  chere  are  usually  ocher 
buyers.  So  ic  is  busiaess  as  usual  co  lay  Che  red  rug  out  for  Che  vlslclug 
firemen.  Smile  and  be  kind;  be,  in  face,  ingraCiaCiog.  Do  noc  maVe  Che 
buyer  mad.  To  Che  excenc  chaC  chis  is  a  universal  problem  is  quescionable. 
Uhecher  ic  is  more  a  problem  in  aerospace-govemmenc  relaCionships  Chan  in 
commercial  praccice  is  worch  scudying.  Ic  dsfinicely  was  pare  of  Che  life  of 
chis  aerospace  concraccor. 

Three  ocher  aspeecs  deserve  noce.  Firsc,  Che  guvernmenc  ceams  are  eon- 
scancly  in  evidence  in  Che  plane.  If  chey  are  noC  yisicing  for  some  purpose 
Chey  are  planning  co  visic.  Enormous  amouncs  of  energy,  calenc  and  c las  muse 
be  invesced  in  puklng  che  visicors  happy.  In  nose  insconces  Che  visicors  wane 
CO  see  Che  cop  aanagemenc  including  che  presidenc  of  Che  company.  Secondly, 
coo  much  documenCaclon  appears  Co  be  required  for  Che  aduinistraCion  of  Che 
incencive  cype  concracc  (Indeed  perhaps  any  cype).  Does  Che  cose  of  Che  ad- 
miniscracion  and  che  delays  and  perfunccory  preaencacions  and  decs  aecumula- 
cions  cose  more  chan  any  incencive  concraec  could  help  co  save?  Are  noc  pen- 
alcitis  chac  could  be  made  available  adequate  Co  assure  concracC  compliance? 
Finally,  che  chreac  of  unallowable,  unallocable  or  unreasonable  coses  hang 
over  che  head  of  che  incentive  from  Che  beginning. 

Otgjnizacional  Problems  that  Affected  the  Incentive 

# 

Several  aspects  of  oCganizacional  problems  were  studied:  structure,  stabl- 
licy,  authority  and  responsibillcy,  nanagemenc  of  growth,  and  managemenc  of 
control.  Over  che  period  of  che  study  che  .company's  sales  increased  dramatically. 


See  Redden,  E.  C.,  LC.  Comd.,  The  Use  of  Incentive  Contracts  In  Aircraft  Procure- 
lie  has  a  provocative  discussion  of  Che  iwpoccance  of  minimum  admini¬ 
stration. 
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Tlic  number  of  employees  increased  by  a  factor  of  four  In  Che  first  two  years 
and  then  leveled  off.  In  terms  of  the  product  life  cycle,  Che  coinpany  was  In 
the  stages  of  rapid  growth.  Many  of  the  features  of  Che  organization  chat  were 
observed  are  fairly  representative  of  such  a  growth  coinpany.  Our  interest  is 
the  impact  that  this  had  on  the  incentive  contract. 

Structure 

Inltiully  the  company  used  a  standard  line-staff  organization.  The  don- 
inane  functions  were  engineering  and  manufacturing.  Thu  functions  of  narkeCing 
and  finance  were  understaffed  and  unsophisticated.  The  manageaent  of  the  fim 
was  in  the  hands  primarily  of  technically  trained  engineers.  With  Che  growth 
of  the  sales  and  through  the  pressure  of  the  cusCoacr  the  ccapany  shifted  Co 
a  matrix  type  management  structure.  At  the  time  of  its  adaptation  the  nuaber 
of  employees  approached  2S0.  The  adaptation  led  to  confusion.  The  old  infor¬ 
mal  organization  was  disrupted.  The  heretofore  reasonable  satisfactory  finan¬ 
cial  system  had  to  be  scrapped  and  a  new  one  instaDud.  To  luuidle  the  con^lex- 
ity  of  Che  matrix  organization  and  Che  related  requireaencs  of  CSSR  a  coapuccr 
was  purchased.  In  tnis  period  of  growth  there  were  no  less  than  fourteen  re¬ 
organizations.  There  were  sixteen  changes  in  Che  ranks  of  Cop  aanagenent. 

There  iiavc  been  four  vice  presideucs  of  finance.  More  to  .the  point,  oven  the 
clerk  citac  processes  Che  DD2S0's  has  been  changed  six  Ciaes. 

The  matrix  management  system  did  not  function  vell.^^  Eventually  iwch  of 

a 

Che  early  matrix  approach  was  dropped  due  Co  Che  problems  pf  excessive  costs, 
lack  of  control  and  commualcaCion  problems.  The  contracts  group  was  always 
small.  Ttie  program  managers  were  responsible  for  managing  Che  programs  but  had 

^^Huch  of  Che  impetus  for  matrix  management  came  from  the  Honterey  Conference 
and  Che  original  nine  month  "SHO"  course  developed  by  Col.  T.  Cummins  and  Prof. 
John  J.  Kennedy  for  Cen. B.A.  Schriever  at  the  school  Of  systems  snd  logistics  tin 
196U.  See  course  material. 
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llccie  Canillarlcy  wich  coacraccs.  The  budi^eCs  were  esCabllshed  prior  Co  Che 
negoclaclon  of  che  concraccs,  revised  afcer  final  negoclaclon  and  Chen  con> 
crolled  by  Che  prograa  nanagera.  Because  of  che  llaicaclona  of  Che  accounclng 
syscea  program  nanagers  were  only  able  co  eonCrol  direcc  labor.  Burdene  were 
allocaced  by  che  esclstaclng  and  financial  group.  The  cargecs  of  che  Incenclve 
were  Incorporaced  In  che  original  budgets  but  che  changes  aodlfled  Che  orlgl^l 
Incenc  of  Che  parclea.  Few  If  any  of  Che  new  Muibers  of  che  organlxacion  un* 
derscood  or  knew  of  che  original  goals. Nor  did  Chcy  care  about  Che  old 
probleas.  They  eared  about  what  would  reflect  back  of  Cheaselves.  The  ea» 
plusls  was  on  che  cechiiical  aspeccs  of  che  contract.  Ttic  product  had  co  work 
properly.  Schedule  was  second,  coat  was  third.  The  contract  type  aeeaed  co 
receive  llccle  conslderacion  escape  when  Che  cype  was  straight  cost. 

Stabillcv 

le  la  questionable  If  an  Incenclve  can  function  In  an  sCaosphere  of  severe 

19 

organizational  Inscablllcy.  As  noted  In  chls  case  che  organizational  scrue* 
cure  was  In  a  scace  of  conscanc  change.  There  was  llccle  if  any  corporate 
uonory.  Each  new  assignee  Co  a  Job  had  co  rediscover  che  wheel.  WhaC  Is  Chls 
backlog  of  002S0's  about?  Do  we  rea.'ly  owe  chls  vendor  chls  onich?  What  Is  che 


meaning  of  Chls  clause  In  Che  contract  with  vendor  ABS?  Nobody  knowsi  The 


original  incenc,  chough  previously  docunented  had  been  lost.  Multiply  chls 


several  Claes  and  you  gee  some  Idea  of  che  difficulty  of  Inscablllcy i  And  it 
is  not  Jusc  che  company.  The  govemoent  gees  confused  co».  As  oeabers  of  Che 
governaent's  cean  changed  (and  they  do  .  .  .  chree  conCracclng  officers  on  one 


The  study  of  Hill  and  Shepard  found  no  evidence  of  organizacional  deiegaClon 
of  incentive  parameters.  See  Hill,  W.  and  Shepard  P. .  Effectiveness  of  Incen- 
cive  Contracts  as  Motivators  (90). 


Hunt,  Raymond,  The  Use  of  Incentives  in  R  &  D  Concracting;  A  Crlclcal  Evalu¬ 
ation  of  Tlioory  and  Mothod.  (^-). 
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pro^'rara  in  three  years)  they  too  had  to  rediscover  tlie  wheel.  And  too  often 
the  wheel  came  out  with  a  different  design.  All  agreements  made  with  the  con¬ 
tracting  officer  were  not  written;  And  those  written  had  a  particular  intent 
bast'd  on  the  understanding  of  the  contracting  parties.  Often  when  someone 
new  reviewed  the  documents,  something  was  read  Into  or  left  out  of  the  docu¬ 
ment.  The  result  often  was  some  unfair  action.  In  the  case  at  hand,  the  first 
contracting  officer  reviewed  a  million  dollar  charge  and  found  It  reasonable  and 
allocable.  Two  years  later  wlien  the  auditor  questioned  this  same  charge,  the 
new  contracting  officer  sided  with  the  auditor.  TIte  original  contracting  of¬ 
ficer,  still  with  the  government  but  promoted  to  a  different  spot,  had  Co  be 
contacted  to  clarify  the  situation.  This  Is  merely  one  example  of  Che  uncer¬ 
tainty  Che  contractor  Is  .  >.ifronted  with  as  regards  Che  commitments  of  t.ie 
govern&ant.  The  more  unstable  the  organization  of  the  buying  officer  the  more 
aggravated  Is  Che  problem.  In  sltorc,  stability  Is  an  Important  factor  when 
considering  an  Incentive  contract.  The  more  complex  the  Incentive  and  Che 
longer  the  time  period  of  performance  the  more  Important  Is  this  factor. 
Authority  and  Responsibility 

The  matrix  management  approach  for  this  growth  company  was  Inappropriate. 

It  resulted  In  poor  accountability.  The  more  controversial  Che  issues  Che 
greater  the  probability  Chat  someone  would  let  somebody  else  take  the  blame. 

The  responsibility  for  Che  Incentive  was  given  to  a  consultant  who  was  hired 
primarily  as  an  accountant  and  as  an  estimator.  Since  he  did  not  work  with 
contracts  or  finance  and  since  he  did  not  have  much  contact  with  the  CEO  his 
valid  concerns  went  unheard.  Due  to  the  type  of  accounting  system  used,  there 
was  little  or  no  control  responsibility.  Where  was  Che  control?  It  rested  with 
Che  chief  executive  who  ae  a  scientist  and  engineer  had  little  appreciation  for 
finance  and  less  for  Incentive  contrects.  He  was,  however,  concerned  with 
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perfomanca  and  profits.  Budgeted  costs  were  periodically  reviewed  by  Che  CEO 
la  weekly  staff  meetings.  However,  since  reel  cIom  date  was  not  available,  over* 
ly  optimistic  data  was  often  provided  by  his  staff.  This  phenomenon  was  par¬ 
ticularly  bad  since  the  CEO  had  a  habit  of  berating  and  crltlzing  those  who 
were  the  bearers  of  bad  news. 

The  financial  vice  president  prepared  and  distributed  cost  to  aompletlons 
for  the  major  contracts.  Efforts  were  made  to  keep  the  major  executives  abreast 
of  the  progress.  But  generally  the  financial  Information  as  It  existed  was  the 
privy  of  the  CEO;  little  was  shared  with  middle  management.  Since  Individual 
program  managers  could  not  control  overhead  and  G  &  A  allocations,  they  were  at 
a  major  disadvantage  in  controlling  the  total  costs  incurted.  There  simply  was 
nut  any  urganlzatlunal  program  established  to  crack  tradeoffs  or  related  consi¬ 
derations  on  Che  Incentive.  In  the  opinion  of  the  Vice  President  of  Finance, 
the  Incentive  had  little  to  do  with  the  contract  outcomes,  (tore  about  this  later. 
Management  of  Growth 

The  management  problems  of  growth  are  well  documented  la  Che  literature. 

These  include  a  thin  management  experience  base  as  new  people  are  brought  on 
board;  the  Increased  difficulty  of  communication,  the  Inability  to  find  out  costs, 
decisions  based  primarily  on  scat-of-the-pants  management,  a  severe  shortage  of 
cash  and  the  need  for  equity  capital.  This  company  experienced  all  of  these 
diseases.  The  problem  was  they  were  unaware  that  Che  blessings  of  growth  have 
the  potential  for  failure.  There  was  little  evidence  of  any  formal  management 
of  growth,  and  they  attempted  to  handle  the  problems  as  they  arose  from  their 
prior  experiences.  Needless  to  say.  In  this  situation  Che  contractual  Incen¬ 
tives  lost  their  intended  atcracclveness. 

Control 


A  not  uncommon  problem  of  Corporations  Is  that  they  view  the  control 
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function  primarily  as  an  after-the-fact  piienomenon.  Often  it  is  then  too  late. 

It  is  necessary  to  have  leading  Indicators  that  are  predictors  of  the  variables 
that  are  to  be  controlled,  so  that  iit  a  real  time  fashion  corrections  can  be 
made  when  deviations  are  detected.  Traditional  accounting  systems  do  not  pro¬ 
vide  this  kind  of  data.  Unfortunately  a  traditional  system  is  all  the  company 
had.  The  accounting  system  and  the  financial  management  tools  provided  macro, 
after-the-fact  data.  These  aggregates  depended  heavily  on  Judgments  for  allo¬ 
cations  of  fixed  costs  and  related  overhead  items.  No  true  picture  could  be 
obtained  on  what  was  actually  spent  to  date.  Since  an  adequate  system  did  not 
exist,  it  can  be  stated  that  the  management  of  the  incentive  was  at  best  crude, 
jieactions  to  major  problems  took  several  mouths  since  it  required  ttiat  time  to 
sort  out  the  source  of  the  problem,  its  impact,  and  probable  causes.  One  cannot 
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help  but  wonder  how  many  companies  fit  this  pattern!  To  the  extent  Chat  they 
do,  Che  Department  of  Defense  needs  to  rethink  Che  use  of  incentives. 

i 

The  Organizational  Behavior 

I  How  Chen  do  companies  react  to  Incentives?  What  priorities  do  companies 
l|lace  on  cost,  schedule  and  performance  factors?  Xf  a  cost  overrun  Is  eminent, 
which  Is  slipped  first?  What  is  the  relationship  between  negotiation  goals  and 
the  decision  to  slip  one  of  Che  variables?  How  do  companies  behave?  This  prob¬ 
lem  can  best  be  assessed  In  Che  context  of  Che  nature  of.  the  product  and  the 
competitive  environmeot.  After  a  brief  description  on  these  factors  several 
behavioral  traits  are. reviewed. 

The  product  was  a  complex  wchanlcal  device  that  was  designed  to  operate  at 
very  high  speeds  under  hazardous  conditions.  Xt  weighed  several  thousand  pounds 
and  was  priced  at  sixty  thousand  dollars  per  copy.  It  was  to  be  the  first  genera 
tion  model.  The  function  that  it  was  to  serve  had  previously  been  done  by  band. 
Several  large  companies  had  been  unsuccessful  in  developing  the  product;  Che 


speclflcacioQ  wa*  based  oa  state  of  the  arc  technology,  and  the  total  contract 
dollars  were  estiaatcd  to  exceed  sixty  alllion  over  a  five-year  period.  The 
systcsi  hod  several  cooponent  parts.  Bveotually  the  coapooent  parts  could  be, 
if  the  govemiaenc  desired,  contracted  for  separately.  As  noted  earUer,  one  of 
the  goals  of  the  company  was  to  keep  all  the  components  under  a  system  umbrella 
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and  to  hopefully  prevent  the  government  from  someday  competing  them. 

The  product  was  innovative,  several  companies  tiere  working  on  Its  develop¬ 
ment.  Initially  the  eompeticioa  included  two  large  billion  dollar  corporations, 
several  medium  size  coa^ianies  and  one  ocher  small  business.  The  market  was  very 
narrow.  There  was  apparently  only  one  buyer  for  the  foreseeable  future.  Prob¬ 
ably  the  sister  services  might  have  requirements  when  and  if  the  system  proved 
successful.  There  was  also  the  potential  of  foreign  sales  if  the  state  depart¬ 
ment  concurred.  But  at  the  time  of  the  bid  the  large  sixty  million  dollar  con¬ 
tract  was  the  sole  dcaund  for  the  product. 

The  keys  to  motivated  behavior  are  the  needs  of  the  individuals  and  groups 
For  incentive  contracts  to  work,  it  is  paramount  to  assess  what  the  company 
really  wants.  In  this  case  a  key  motivator  was  technical  achievement.  The 
product  had  not  been  made  before.  First  and  foremost  the  feasibility  of  Che 
concept  had  to  be  demons cars ted  beyond  any  reasonable  doubt.  As jcompany  had  an 
eye  cast  coward  future  business.  There  verm  no  ocher  buyers  for  Che  product. 

But  can  one  invest  in  plant  and  equipment  and  the  training  of  personnel  only  to 
find  chat  one  has  a  capability  but  no  market?  Obviously  not,  so  follow-on  busi¬ 
ness  was  another  of  the  critical  drivers  of  behavior.  In  this  context  Che  con¬ 
tract  chat  was  negotiated  makes  more  sense.  It  would  permit  an  overrun  of 
thirty  percent  without  a  loss!  The  company  would  earn  some  profit  up  to  Che 
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For  a  very  iiicerescing  discussion  of  cuutractor  behavior  see  Oppendahl, 

Unde rscaud inn  Contractor  Motivation  and  Contract  Incentives  (95). 
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cuniruct  price  celilug.  NuC  a  bad  deal!  The  company  wanted  protection  plus 
Che  opportunity  to  Invest  In  teclmulogy  to  protect  its  market  edge.  In  Che 
coounerclal  sector  Che  edge  Is  often  gained  through  getting  In  the  market  place 
first  and  building  volume.  The  advantage  of  volume  is  that  Che  cost  per  unit 
goes  down  through  learning.  Hopefully  it  can  be  reduced  to  a  point  where  no 
one  can  compete.  In  the  aerospace  market  perhaps  companies  overrun  to  invest 
in  development.  They  do  ao  simply  because  they  cannot  afford  to  provide  Che 
funds  for  development  out  of  earnings  or  private  capital.  For  Company  X  the 
contract  price  ceiling  provided  the  opportunity  to  overrun  coats  (invest  in 
R  It  D)  by  fifteen  million  dollars.  Little  wonder  Chat  there  la  a  buiic*>in 
drive  CO  spend  to  target  or  overrun. 

In  summary,  the  company  slipped  cost  first,  a  hedule  aecood  (easy  since 
clianges  are  always  being  imposed)  and  performance  last.  Tlie  company  in  several 
observed  instances  incurred  overruns  to  assure  technical  supremacy. 

The  Personalities  of  the  Principals 

Corporations  have  personalities  which  are  often  inherited  from  lea  founders* 
These  personalities  affect  management  decisions  and  style.  During  Che  period  of 
this  research  it  became  increasingly  clear  that  die  sctltudes  of  the  executives 
coward  Che  government  played  a  major  cole  in  Che  corporate  actions.  Similarly 
the  atcicudes  of  Che  government  repreaentatives  Coward  che  company  affected 
contraec  outcomes.  Is  la  noc  wlchlo  Che  scope  of  this  paper  to  explore  all  the 
obvious  implications,  but  several  poinca  are  worthy  of  note  la  che  eveac  that 
subsequent  research  Is  undertaken. 

Much  of  the  nature  of  high  technology  resembles  daclslon  making  under  ua- 
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certainty;  under  uncertainty  risks  cannot  be  accurately  assessed.  la  aituaciona 
21 

Sectioo  IX  of  Phase  I  report  summarixes  llcerature  on  risk  and  Incentives.  See 
parciculsrly  9.8,  9.'22  and  9.23  which  deal  with  assessment  of  risk  under  uncer¬ 
tainty. 


of  uncercaincy  personalities  and  related  attitudes  play  an  loportant  if  not  the 
donlnant  role  In  determining  outcomes.  For  example,  is  the  individual  a  pes> 
simlst  or  an  optimist?  Is  he  used  to  winning  or  losing?  In  the  absence  of 
hard  data  these  expectation  sets  of  previous  experiences  are  often  dominant 
in  the  decision  precede.  In  Company  X  the  principal  owned  all  of  Che  stock. 

His  crack  record  was  one  of  steady  rapid  success  sines  the  early  fifties.-  Ha 
was  a  mulcl-mllllonaire.  He  thought  he  could  not  lose.  He  had  taken  chances 
in  the  past  and  had  woo.  He  was  an  aggressive  optimist  and  ran  the  company  in 
chat  vein.  This  was  reflected  in  his  accltude  coward  the  incentive  contract. 

All  would  go  well.  Solve  the  technical  problems  and  deliver  tne  product.  De¬ 
tails  are  not  important.  It  la  Che  big  picture  that  counts.  Take  care  of  Che 
big  things  and  the  little  things  Cake  care  of  themuelves.  The  contract  is  the 
paperwork  side  of  the  house.  It  is  really  not  important  if  you  Just  do  your  Job 
right.  The  contract  is  to  protect  the  parties  if  something  goes  wrong.  Full 
speed  ahead  .".nd  damn  Che  torpedoes.  In  this  atmosphere  detailed  financial 
analysis  and  data  similar  to  CSSR  were  viewed  as  a  contractual  nuisance.  The 
contractual  complexities  of  government  work  were  required  but  unnecessary  and 
unfortunate.  In  a  sense  it  was. all  funny  money.  The  real  business  was  Che 
business  of  design  and  delivery  of  a  sound  product  on  time.  The  founder  and 
chairman  of  the  board  selected  a  chief  executive  officer  (scientist}  and  senior 
staff  chat  shared  this  view. 

General  Conclusions 

This  pilot  study  provided  a  unique  opportunity  to  study  how  corporations 
behave  under  incentive  contracts.  General  conclusions  are  presented  on  the 
accounting  and  financial  systems,  Che  government  environment,  Che  negotiation 
process,  goals  and  outcomes,  the  performance  period,  the  government  administra¬ 
tive  process,  organizational  problems,  performance  factors,  product  nature,  Che 
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coupcclciv£  eavlroni&enc,  Che  behavior  of  Che  company,  and  peraonalicy  consider¬ 
ations. 


Accounting  and  Financial  Systems 

1.  The  accounting  system  of  Che  company  was  not  adequate  co  provide  the 
data  necessary  to  manage  the  incentive. 


2.  The  oodificacion  of  Che  accounting  aystea  to  comply  with  the  CSSK  re¬ 


quirements  led  to  more,  not  less  confusion. 

3.  The  company  was  not  confident  of  its  own  cost  estimates. 

# 

4.  Because  of  the  constant  turnover  and  citange  brought  on  by  rapid  growth 


and  the  need  to  comply  (oc  desire  to  comply)  to  the  way  the  government 
does  business,  the  first  level  accounting  and  f inane.  clerks  did  not 
understand  what  they  were  doing.  The  system  was  flawed  at  its  roots. 

5.  Arguments  constantly  arose  over  appropriate  overhead  rates  to  apply  to. 
the  various  product  groups. 

6.  Accounting  and  financial  data  was  provided  much  too  late  and  in  the 
wrong  format  for  timely  decision  making. 

Xn  summary  the  accounting  and  financial  management  systems  did  not  provide 
Che  basis  for  the  effective  management  of  the  incentive  contract. 


The  Covemsienc  Environment 


1.  The  attitude  was  paternalistic 


2.  The  atmosphere  variedlwith  the  various  government  offices.  The  buyer's 

attitude  was  different  Chan  that  of  the  auditors. 

1 

3.  Tbs  SPO  required  covertly  that  the  contractor  perform  work  outside  the 
scope  of  the  contract  *lin  the  interest  of  Che  program  and  both  parties." 


4.  Career  aspirations  of  key  government  officials  were  often  linked  Co 
the  success  of  Che  program.  Hence,  a  team  effort  and  an  atmosphere  of 


cooperation  developed  between  the  contractor  and  the  system  program 


office. 
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5.  In  several  inscanccs  the  governacnc  ceaa  "worked  the  systea"  co  achieve 
’  Che  desired  ends  when  ic  was  of  Mutual  Incercsc  Co  do  so. 

6.  In  doing  business  with  Che  govemaenc  Che  concraccor  is  dealing  wich 

a  ayriad  of  offices  and  personalities.  No  one  single  individual  seeas 
CO  be  able  co  coaaic  che  govemaenc.  The  decision  aaklng  process  was 
so  diluted  chat  Che  contractor  often  confused  as  co  who  should 
direct  his  efforts.  Who  should  they  respond  co? 

7.  There  is  a  high  level  of  uncercalncy  concerning  prograa  funding  and 
iapleaencacion.  The  contractor  was  ia  a  scats  of  constanc  anxiety 
about  Che  governaenc's  probable  funding  actions. 

8.  Often,  partly  as  a  result  of  the  above,  the  contractor's 'aajor  concern 
was  survival  through  che  aiiiiaizacioo  of  risk.  Thus,  he  was  not  at- 
teapting  to  aoxiaize  profits  as  is  assuaud  in  Che  incentive  contract 
philosophy. 

22 

Tl>e  Nunociacton  Process 

1.  The  prlaary  goal  seeaed  to  be  a  reasonable  profit  at  a  ainiaua  risk 

consistent  wich  assuring  future  business.  . 

2.  Ttie  incentive  contract  should  not  have  been  a  fixed  price  type  ia  the 
early  stages  of  che  procureacnc.  It  is  probable  that  che  contract 
type  was  influenced  primarily  by  Che  "Slay"  initiatives. 

3.  Tlie  contract  wich  its  high  ceiling  and  modest  slope  was  in  essence  a 
type  of  cost  plus  incentive  fee  contract.  It  was  a  recognition  by 
the  parties  of  ctic  uncercai.tcics  of  buying  liuvulopmcnt. 

4.  Given  cha  three  besc-and-finals  and  the  keen  interest  in  the  procure¬ 
ment  by  several  contractors,  there  was  little  probability  of  an  underrun 
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See  Section  VIll  of  Volume  III  report  on  Hocivacion.  See  particularly  (113) 
(114)  and  (119). 


IE- 26 


The  key  concern  should  have  been  Che  probabillcy  of  an  overrun. 

5.  iiosC-and-f Inals  probably  are  counter-produeclvc  to  Che  use  of  Incentives. 

In  fact  besc>and-f inals  reduce  the  possibility  of  substantial  underruns. 
Surely,  Che  patterns  that  emerge  after  Che  besc-and-f inals  are  highly 
skewed  Coward  overrun.  In  Chat  environment  contractors  are  not  looking  aC 
the  possibility  of  sizeable  profits  through  underrun.  Rather,  Che  pro¬ 
tection  of  Che  ceiling  is  what  matters.  The  contract  worked,  but  it 
achieved  a  different  goal  chan  intended.  It  permitted  the  contractor  to 
bid  low  with  Che  knowledge  Chat  he  could  incur  costs  up  to  the  ceiling 

of  no  percent  of  target  cost.  The  relationship  between  besc-and-final 

23 

and  the  strucrurc  of  Che  incentive  needs  to  be  studied  further. 

6.  An  adversarial  atmosphere  dominated  the  negotiation  sessions.  An  Impli¬ 
cation  Chat  contractors  arc  dishonest  hovered  at  times  over  the  meetings. 

24 

Coals  and  Outcomes 

1.  The  contract  type  had  little  to  do  with  Che  outcomes  of  the  contract. 

2.  The  contract  type  provided  (he  contractor  with  the  opportunity  to  accept 
a  fixed  price  type  contract  in  a  cost  type  environment. 

3.  There  was  no  attempt  or  capacity  on  Che  part  of  the  contractor  to  monitor  ■ 
Ctu  incentive.  The  company  knew  It  bed  to  end  up  aoae%d)erc  around  ten  Co 
thirty  percent  over  Che  target  cost.  The  final  coat  was  to  be  determined 
in  Che  minds  of  the  company  by  unforeseen  eventa. 

4.  The  bottom  line  of  the  financial  statement  will  probably  be  a  lose  for  Che 
contractor.  The  final  eatlstfCed  costa  now  appear  to  be  about  12Z  over 

23 

See  Baron,  D.,  Incentive  Contract  and  Competitive  Bidding  (136)  and  also 
Evans,  J.,  Potential  Adverse  Effects  of  Competitive  Prototype  Validation  (93). 
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See  Section  VIll  of  Volume  III;  also  Bunt,.R.,  et  al..  Federal  Procur^nti  A 
Study  of  Some  Pertinent  Properties,  Policies  and  PractlceaTof  a  Croup  of  Busi¬ 
ness  Organizations  (117)  Sec  also  Section  12  of  original  NASA  guide  (21). 


2E-  27 


Carg«t  eo«c.  When  <ilMllowMc««  and  ch«  laereascd  cosc  of  caplcal  ar« 
considered  cho  company  will  bo  lucky  Co  break  even. 

3.  The  final  coses  are  slaosC  iapossibla  co  decemios.  This  is  duo  CO  tbs 
changes  ChsC  wars  added  as  flsed  pries  add-ons  sod  noc  co  exceeds* 

6.  The  concraccor  was  abls  chrougb  Chs  eoncrsec  co  develop  a  leading  cscbno- 
logical  posicioo  for  follou  up  business. 

7.  ConCraccor  ■ocivacioo  for  profic  oighc  wall  bs  desMSOed  by  chs  recogoixad 
profic  ceilings  inherene  is  doing  business  wich  chs  govsmsene.  Adainis* 
Cared  profic  ceilings  are  eoaaon  for  each  eoncrscC  cype.  BoCh  psrcias 
going  in  recognixs  chess  liaiCaCions.  If  a  concraccor  knows  ChsC  Cho 
governaenc  is  going  Co  iiaic  his  profic.  say  co  Can  percenc.  whsC  doss  hs 
do?  Porhaps  ha  cargoes  for  ChsC  fee  and  shifns  his  goals  co  ocher  aore 
accainabls  ouCcoass. 

S 

8.  £vcryehing  abouc  Che  govemawenc-induscry  celacionship  drives  Che  coses 
coward  an  overrun  and  noc  an  underrun.  TStls  will  be  explored  in  Chs  final 
reporc. 

9.  Changes  sees  co  be  pare  of  Che  govemaenc  cuncracCusl  life.  As  soon  as 
Che  concracc  was  signed  changes  scsrced.  The  efface  of  chs  changes  was 
Co  subscancially  nicer  Che  original  incenc  of  Che  iiwencive. 

10.  Several  variables  caerged  as  aore  doainanC  Chan  chs  concrscC.  Cype.  These 
were:  follow-on  pocencial,  Che  econoaic  environaenC,  Che  conCraeC  aix  in 
tiouse,  Che  loss  of  anocher  asj  ir  piece  of  business,  and  Che  desire  co  di¬ 
versify  ouc  of  Che  priaary  produce  area.^^ 
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Ibid.  This  observacion  on  aulciple  excra-concraccual  aocivacors  doainacing 

concraccor  behavior  appeared  regularly  in  Ct^e  liceracure  of  Che  lasC  cwency 

years. 
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The  Contractual  Period  of  Performance 

1.  The  longer  the  time  span  Che  more  Che  likelihood  chac  Che  original  inCenc 
will  be  lose  due  Co  changes, 

2.  The  budgec  cyQile  affeccs  Che  company's  ability  Co  reduce  cosCs.  If  cost 
bogeys  have  already  been  delegaced  to  company  deparcoents  and  divisions, 
ic  Is  quite  probable  Chat  these  funds  will  be  coamicced  and  spent.  No¬ 
body  gives  money  back. 

3.  Company  personnel  do  uoc  have  the  flexibility  to  reduce  costs  substantially 
The  potential  for  such  cost  reductions  are  not  there. 

4.  The  longer  the  period  of  performance  the  greater  the  difficulty  of  B0na''ing 
the  incentive. 

The  Covernwent  Administrative  Process 

1.  Everything  takes  longer  than  expected. 

2.  Coerslon  by  well  meaning  government  employees,  though  rare,  was  in  evidence 

3.  It  is  difficult  to  obtain  an  answer  in  a  short  time  from  any  government 
official. 

A.  The  authority  ot  individuals  in  key  areas  of  influence  is  almost  absolute. 

5.  Government  audit  and  administrative  personnel  like  co  throw  their  weight 
around  when  visiting  the  plants.  1%is  occurred  frequently  enough  co  be 
noted. 

6.  Government  teams  are  constantly  in  evidence  at  the  plants.  If  they  are 
not  viciting,  they  are  planning  to  do  so. 

7.  There  is  an  enormous  data  burden  that  probably  is  not  worth  its  cost. 

d.  The  threat  of  disallowances  and  the  attitude  about  "excessive'*  profits 

I 

deters  the  potential  increased  profit  of  the  incentive. 

9.  Xn  light  of  the. above  the  administrative  process  of  checks  and  counter 
checks  often  discourages  and  destroys  the  potential  of  motivation  of  the 
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incentive  contract. 

Oraanlaatlonal  Probleom  that  Affected  the  Incentive 

1.  The  eatrix  organization  aa  eaployed  oaa  detrlacntal  to  the  incentive.  No¬ 
body  knew  what  waa  going  on. 

2.  The  constant  organizational  flux  due  to  growth  and  normal  attrition  made 

it  very  difficult  for  anyone  to  track  the  incentive.  There  waa  very  little 
organizational  aemory.  At  the  end  of  the  contractual  time  period  few  in 
the  orga-iization  had  any  idea  of  ita  origina  and  the  related  intenta. 

3.  The  problcma  associated  with  growth  such  aa  loss  of  cost  controls  and  the 
breakdown  of  conmunlcation  isipeded  the  effectiveness  of  the  Incentive. 

4.  It  is  highly  questionable  if  an  incentive  can  function  in  an  atmosphere  of 
rapid  growth  such  aa  was  witnessed  in  this  company. 

5.  The  turnover  in  the  government  jobs  also  hindered  Che  incentive.  For  ex¬ 
ample,  agreements  made  by  the  first  contracting  officers  (in  writing)  were 
subsequently  misconstrued  by  the  second. 

6.  The  more  complex  the  incentive  and  the  longer  the  performance  period  the 
more  inportant  is  Che  stability  factor. 

7.  Rapid  growth  often  results  in  inadequate  management  capabilities,  loss  of 
control  of  costs,  poor  communication  and  a  euphoria  of  optimism. 

R.  In  addition,  rapid  growth  companies  are  often  cash  poor, particularly  if 
they  are  undercapitalized.  In  these  situations,  and  of  course  when  the 
cost  of  money  skyrockets,  the  emphasis  is  on  cash  flow. 

9.  Tlie  incentive  contract  was  not  written  for  a  growth  situation. 
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All  of  Hunt's  work  is  applicable.  See  also  Runkle,  J.  and  Schmidt,  G.,  An 
Analysis  of  Covemment/Contractor  Interaction  as  a  Motivator  of  Contractor 
Performance  (lOtl). 


Tlie  OrpanizaC lonal  Bebnvior 
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1.  Performance  was  the  last  variable  to  be  slipped.  Cost  was  first,  schedule 
was  second  and  performance  was  third. 

2.  The  market  was  very  narrow  and  the  major  motivation  was  to  secure  follow-on 
business  and  technical  superiority. 

3.  The  incentive  contract  did  not  reflect  the  above. 

28 

A.  The  company  first  wanted  to  make  the  product  work. 

5.  Follow-or  business  was  a  critical  factor. 

6.  The  company  wanted  to  maximize  dollars  for  development. 

7.  There  was  a  built-in  drive  to  overrun.  The  impetus  came  from  the  competi¬ 
tive  environment,  the  narrow  market  (no  one  else  Co  sell  product  to),  the 
awareness  of  Che  changes  opportunity,  Che  fixed  nature  of  the  planning  bud¬ 
gets  and  process,  Che  human  element  of  spending  every  dollar  one  obtains 

in  budget  allocations  and  the  problems  of  Justifying  high  profits  In  the 
event  of  an  underrun. 

8.  The  expectation  secs  formed  by  previous  experiences  are  often  dominant  In 
decision  processes  associated  with  uncertainty. 

9.  Companies  reflect  Che  personalities  of  their  owners  and  founders.  In  this  • 
case  these  were  acientlsts  and  engineers.  Therein  lay  their  principle 
interests. 

Personalities  of  the  Principals 

1.  Corporations,  like  individuals,  have  personalities.  Included  is  an  atti¬ 
tude  toward  Che  business  aide  of  Che  enterprise.  To  some  Che  contract  Is 
merely  uniaporCunt  paperwork.  What  was  important  to  the  scientist  owner 

27 

For  different  points  of  view  see  Cross,  John,  Reappraisal  of  Cost  Incentives 

on  Defense  Contracts  (59);  Oeavers,  R.  L.  and  Me  Call,  J.  J.,  Notes  on  Incen¬ 
tive  Contracts  158)  and  Fisher,  Irving,  Cost  Incentives  and  Contract  Outcomes 

(58),  and  NASA's  Summary  of  Bouz  -Allen  Study  (56). 

Sec  Section  VIII  of  Pliase  1  report.  The  Booz-  Allen  study  for  NASA  (56)  and 

Oppcdahl  work  (95)  are  good  starting  points. 
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was  Che  hardware  and  gecclng  Che  Job  dons.  This  accicud*  coward  Che  coa- 
cracc  was  hardly  conducive  CO  Che  lacenCiva^  ... 

2.  In  chls  kind  of  envlronaanC  CSSE  and  relsced  rcquireuencs  were  viewed  as 
nuisances  gc  besc  and  crivis  sc  worse. 

Inslghcs  on  Che  Hypocheaea 

There  were,  as  Che  reader  will  recall,  fourteen  hypothesis  established 
through  Phase  1.  Each  of  chess  was  studied  in  Che  pilot  analyses.  la  this 
Phase  IX  report  these  are  evaluated  in  light  of  the  pilot  case  findings.  In 
Che  Phase  III  report  chess  results  will  be  r.oopared  co  chose  froa  the  question¬ 
naire  and  related  Incervlews. 

Each  of  Che  original  hypochesis  and  Che  reflcccions  of  che  pilot  study  are 
presented  in  this  Parc  Pout.  Soom  redundancy  froa  Che  prior  cooments  will  be 
apparent.  The  conclusions  are  incencionally  kept  brief.  A  full  development 
of  these  ideas  will  be  presented  in  che  final  report. 

1.  The  Type  of  Contract  is  not  che  Determining  Variable  In  Influencing  Corpor- 

29 

ace  Behavior. 

Thera  is  no  question  Chat  Che  dominant  variable  affecting  this  contractor's 
behavior  was  not  che  contract  cype.  The  concracc  type  was  influential  in  es¬ 
tablishing  che  upper  levels  of  expenditures  and  che  extent  of  the  government 
administrative  responslbilicies.  But  Che  decisions  Chat  determined  che  out¬ 
comes  of  che  contract  were  made  with  liccle  regard  for  che  fixed  price  incentive. 

2 .  Most  Incentive  Concraccs  End  up  Near  Targec^^ 

This  concracc  was  negotiated  to  permit  an  overrun  of  at  least  chircy  per¬ 
cent  without  loss.  In  fact,  it  appears  chac  che  final  cost  will  be  about  12Z 
over  target.  But  this  could  be  very  misleading.  Too  many  changes  obscure  che 


^^See  Volume  I. 
JO 


See  Volume  I. 
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real  coses.  Shifts  in  accounting  systems  and  pertiaps  cost  categories  distort 
reality.  This  could  be  why  these  contracts  can  end  up  near  target.  The  pro¬ 
curement  system  permits  nanipuiation;  appearances  of  final  costs  near  target 
can  be  fallacious, 

3.  The  Target  Cost  of  Incentives  Is  Higher  than  Targets  of  Alternative  Con¬ 
tract  Types 

Only  Halted  insight  can  be  gained  on  this  issue.  However,  in  the  planning 
for  the  incentive  when  a  cost  versus  an  incentive  was  considered  a  higher  plan¬ 
ning  target  was  proposed  for  the  incentive  than  for  the  cost.  -  For  a  higher  risk 
a  higher  target. 

4 .  The  Most  Significant  Factor  in  Determining  the  Target  Cost  for  NeROtiation 

31 

Is  Where  you  Expect  to  End  Up 

The  coapany  set  the  price  celling  at  the  eatiiaated  pessialatlc  final  cost. 
They  did.  so  to  optialze  protection.  If  they  could  have,  they  would  have  set  the 
target  cost  higher.  The  best-and-f inals  and  Che  dollars  available  in  the  budget 
as  revealed  by  the  contracting  officer  clianged  that.  The  contracrir  sought  as 
high  a  target  as  feasible.  In  reality,  the  coapetiCion  and  beaC-and-f inals 
forced  thea  to  accept  an  unrealistically  low  target.  To  offset  this,  they  ne¬ 
gotiated  a  high  cexling  of  130Z  for  the  FPI. 

5.  In  Many  Instances  the  Covemaent  in  the  Adainistratioo  of  the  Incentive 

32 

Destroys  any  Opportunities  for  the  Incentive  to  Work 

Is  the  aajor  culprit  Che  government  administrative  process  or  Che  buying  oa 
the  edge  of  technology?  Or  both?  No  doubt  the  administrative  process  hurts. 

^^Ibid.  See  also  Uill,  V.  (61)  and  of  note.  Me  Call,  J.,  An  Analysis  of 
Military  Procurement  Policies  (143). 

^^See  (52),  (54),  (58),  (76).  (32),  (90),  (95),  and  (116).  There  has 

been  uo  major  study  cf  this  relationship,  but  auvural  studies  hint  at  the 
problem. 
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BuC  how  auch?  Probably  a  loc.  The  responsa  cloas,  Che  lengchy  decision  pro¬ 
cesses,  Che  uncercalncy  of  govemmenc  coonlcnencs,  Che  discrusc  reflecced  ip 
Che  procuremeoc  process,  Che  accicuda  coward  profit  all  play  a  role.  When  all 
is  said  and  dona  cha  govamnenc  really  does  not  wane  induscry  co  aaka  high 
(say  over  12  percent)  proflea.  What  does  cha  governaeoc  want?  The  answer 
sight  be  progress  that  cost  what  Congress  is  cold  chay  are. to  cost  and  profit 
levels  chat  sees  consistent  with  traditional  econosic  theory  (in  a  truly  cos- 

a 

petielve  induscry  profit  levels  are  sodcsc). 


6.  Tlic  Coat  of  AdnliiisCerinK  ntt  Inccnclva  may  Outweieli  any  Savlntts  that  Might 


be  Achieved  Throueh  the  Contract  Arraneesent' 


Xe  was  not  feasible  co  address  this  dlreecly  in  che  pilot  study.  But  one 
was  able  to  gain  sosa  insight  into  Cha  probles.  FundaaentalLy  che  governsent 
acccmpcs  CO  keep  che  coacraccor  honest.  More  to  che  point,  did  che  contract 
have  any  pocantial  for  major  cost  reduction?  The  answer  is  no.  An  Incenclve  co 
nocivace  oust  be  clear,  achieveable  and  che  reward  clsely.  This  erlcerla  is 


seldom  mac. 

34 

7.  Hany  of  the  Concraccual  Arrangements  are  Desluned  for  Intentional  Overruns 
This  contract  was  designed  by  Che  company  co  minimize  risk.  The  govemmenc 
needed  a  fixed  price  contract  type  due  to  che  Slay  inlclaclvcs.  When  viewed  in 
Chat  context  it  saclsfied  cha  alas  of  both  parties.  To  che  extent  that  Che 


company  expected  co  end  up  about  ten  Co  twenty  percent  over  che  target  cost  che 
hypuchesis  is  valid.  The  company  felt  Chat  che  coscr  were  eight  parcicularly 
afeer  three  best  and  finals. 
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Ibid.  See  also  Hill,  W. ,  Observations  on  Incentive  Controls  (61). 

See  Redden,  Edward  G.,  The  Use  of  Incentive  Contracts  in  Alrcrafc  Procurement, (51) 
Hill,  Walter,  Observations  on  Incentive  Contracts  (61). 
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8.  Many  Inceatlvfe  Contracts  aru  Inappropriately  Structured.  Wliat  Started  ouc 

35 

as  Rules  of  Thumb  Havo  Become  Biblical 

In  this  case  the  contract  was  probably  appropriately  structured.  What 
eluded  the  goveriu&ent  was  what  was  actually  Botlvating  the  company.  As  noted 
earlier  the  drivers  were  other  than  short-run  profit.  If  the  Intent  was  cost 
control  and  the  achievement  of  Che  technological  goals,  the. contract  was  eml' 
nently  successful  (if  the  costs  are  valid).  It  simply  was  not  a  typical  in¬ 
centive.  It  was  a  cost  control  contract. 

36 

9.  Penalties  are  Setter  Motivators  than  Rewards 

The  basic  concern  of  the  company  was  the  price  ceiling.  It  did  not  want 

!' 

to  lose  money.  It  wanted  to  optimise  development  goals  within  the  dollars  avail¬ 
able.  It  optimized  dollars,  not  profit.  In  that  sense  the  penalty  of  the  in- 

,  i 

I 

centive  price  ceiling  was  much  more  effective  than  the  opportunity  for  profits. 

The  penalty  approach  needs  some  thoughtful  reconsideration.  ; 

i 

10.  The  more  Complex  the  Arrangement  of  the  Incentive  the  More  Likely  it  will 
be  Ignored^^ 

This  was  a  simple  incentive  and  it  was  ignored.  Xf  Che  iiacenclve  was  a 

j 

multiple  with  several  performance  and  schedule  parameters  there  would  have  been 

i  . 

Xlctle  hope  chat  Che  coa^any  could  have  managed  It.  The  most  important  mlement 
in  the  Incentive  was  the  perforsiance  clement.  Contractors  will  readily  slip 
cost  and  schedule  goals  to  meet  Che  performance  goals.  Incentives  have  to  be 
simple  CO  have  any  chance  of  working. 

^^Jones,  V.,  Experiences  in  Xaccncive  Contracting  <61 ).  This  is  a  good  summary 
of  eemnon  deficiencies.  See  also  Boo^Allen  f'ASA  study  (S6). 

^^See  Parker,  John  H.,  An_Exantaatioo  of  Recent  Defense  Contract  Outcomes  in  the 
Incentive  Environment  (82).  See  also  LMl,  An  Examination  of  the  Foundations 
of  Incentive  Contracting  (7A).  " 

37 

Ibid.  Also  Jones,  W.,  Experiences  in  Incentive  Contracting  (81). 
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ll.  Incentives  have  Co  have  Orsantzac tonal  Visibility  co  Work 

Since  there  was  no  structure  orgaoizationally  for  the  incentive  and  since 
It  was  not  overtly  managed  this  hypothesis  Is  valid.  But  this  is  said  with 
tongue  In  cheek.  Given  the  clrcunatances,  ic  la  doubtful  even  if  an  organlae* 
tlonal  entity  had  been  held  responsible  for  the  Incentive,  that  the  outconee 
would  have  been  any  different.  Events  outside  the  contract  were  the  deter¬ 
mining  variables.  Certainly  the  company  could  have  been  more  aware  of  the 
status;  but,  it  is  doubtful  since  there  was  not  an  adequate  information  system 
to  provide  the  necessary  basis  for  analysis  and  action. 

Neither  Hypothesis  13  or  14  are  covered  in  the  pilot  study  sines  both  had 
to  do  with  cost  type  contrasts. 

It  is  informative  to  compare  the  results  of  Company  X  which  is  a  relative* 
ly  small  company  with  Company  Y  which  is  a  composite  of  larger  corporations.  The 
reader  will  note  that  many  of  the  deficiencies  noted  for  X  are  applicable  to  Y. 
Additional  size  and  the  conditions  that  come  with  it  do  not  seen  to  alter  the 
outcomes. 


Much  of  Hunt's  work  has  been  on  this  point.  Hence  his  interest  on  Award 
Fee.  See  for  example  Hunt,  R.  et  al..  Factors  that  Influence  Organizational 
Performance  (11“).  See  also  Redden,  Edward  C. ,  (52),  Booz-Allen  (56). 
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COMPANY  Y 

Uescript  loll  of  Company 

Case  Y  differs  from  Case  X  la  chat  it  represents  a  composite  of  several 
companies.  Case  X  dealt  with  a  privately  held,  medium  small  prime  contractor; 
Case  Y  deals  with  a  composite  of  several  large  prime  aerospace  companies.  The 
particular  units  were  usually  major  divisions  of  corporate  conglomecates.  The 
number  of  employees  exceeded  700  and  the  value  of  the  contracts  were  io  excess 
of  two-hundred  Billion  dollars.  Each  firm  had  a  separate  contracts  group. 

The  responsibility  for  pricing  varied  but  generally  was  separate  from  the  con¬ 
tracts  group  and  was  centered  in  the  financial  and/or  controllers*  department. 
The  companies  wer.'i  well  represented  in  Washington,  had  extensive  field  repre¬ 
sentative  activities,  operated  on  a  variety  of  program  management  formats  and 
were  dominated  primarily  by  executives  with  technical  backgrounds.  Another 
characteristic  was  the  presence  of  retired  military  personnel.  The  conglomer¬ 
ates  had  a  mix  of  military  and  government  business  but  the  dominant  thrust  was 

aerospace.  The  technical  products  of  the  consumer  sector  were  closely  linked  to 

•  » 

the  aerospace  products.  The  companies  were  old  line  companies  Chat'  had  been  in 
the  aerospace  business  for  the  last  twenty  years  or  longer  in  some  capacity. 

Type  of  Contracts  Studied 

The  particular  contracts  type  varied  by  firm.  A  typical  contract  was 
selected  for  purposes  of  illustration.  This  was  a  multiple  incentive;  fifty 
percent  of  the  fee  pool  was  allocated  to  cost  and  SO  percent  nss  split  between 
actiedule  and  perfomaoce.  The  schedule  pool  was  allocated  to  four  parameters 
and  the  technical  pool  to  six  parameters.  The  contract  type  was  a  CP  IF  with 
a  cost  swing  of  plus  and  minus  twenty  and  thirty  percent  respectively.  The 
maximum  fee  was  IS  percent;  the  minimum  was  two  percent.  The  first  phase  of 
the  procurement  used  a  cost  type  contract  for  the  Initial  development.  The 
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sticoad  scage  was  a  wilclpls  Laceacive  as  described  above.  The  cyplcal  company 
visiced  did  coc  Itave  a  specific  incentive  contract  team.  Rather  they  had  a 
residual  of  experience  built  up  over  the  years.  Often  the  dominant  experience 
was  at  the  senior  staff  level.  Many  of  cha  yourger  employees  had  little  know¬ 
ledge  or  training  in  incentives.  Often  there  wae  a  rather  glib  attitude  to  the 

. inquiries.  This  in  itself  had  a  message  for  the  researcher. 

39 

Competitive  Environment 

TItc  competitioa  varied  by  product  line.  For  the  contract  in  question,  it 
was  generally  very  narrow.  It  consisted  of  three  major  competitors.  The  manu¬ 
facturers  of  the  product  were  %iell  known  and  recognized  producers.  In  the  long 
run  the  market  had  several  buyers*  In  the  short  run  only  one.  Tlie  contracts 
were  awarded  after  an  extensive  source  selection  process.  The  proposal  effort 
was  expensive.  Risks  were  high.  For  the  loser  the  result  might  well  have  been 
oblivion.  There  was  therefore  considerable  pressure  on  price.  Although  the 
award  process  was  not  on  price  alone,  it  often  played  a  dominant  role.  The 
contract  type  was  specified  In  the  request  for  bid  and  contractors  were  encour¬ 
aged  to  respond  in  the  format  indicated.  There  was  to  be  a  fly-off.  This  corn- 
blued  with  the  best  and  final  resulted  in  considerable  downward  pressure  on 
original  cost  estimates  and  the  final  bid. 

About  fifty  percent  of  the  value  of  the  contract  was  subcontracted.  The 
system  has  nine  major  components,  four  were  made  by  subcontractors.  The  make 
or  buy  strategy  of  the  company  varied  with  the  general  economic  conditions. 

In  boon  times  the  procurement  personnel  were  working  overtime  to  commit  funds. 
At  such  times  the  goal  was  to  get  somebody  on  contract.  The  early  part  of  the 
program  was  hectic.  The  government  "wanted  the  product  yesterday."  There  was 

39 

See  Section  V.  See  particularly  (34),  (43),  (46)  and  bottom  of  (47). 
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not  adequate  time  for  planning.  Another  aspect  of  Che  subcontract  process 
was  the  need  to  meet  the  requirement  fur  the  use  of  snuU  and  particularly 
ffilnority  businesses.  The  nlnorlty  business  chairman  worked  feverishly  to  lo¬ 
cate  competent  producers.  Subsequently  these  very  producers  caused  serious 
problems  due  Co  Che  Inability  of  che  products  to  meet  Che  standards  of  Che 
first  article  tests. 

After  re 'reiving  Che  CPIF  multiple,  to  the  extent  Chat  it  could,  Che  prime 
“farmed  out"  large  portions  of  the  work  on  a  fixed  price  basis.  It  thereby  re¬ 
duced  substantially  che  uncertainties  and  perhaps  Che  risks  of  overrun.  This 
problem  needs  further  study.  Corporations  ciiac  are  capital  intensive  and  sub¬ 
contract  out  large  percentages  of  their  contract  dollars  have  little  or  no  con¬ 
trol  over  further  cost  reductions.  What  Chen  is  the  purpose  of  Che  incentive? 
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Company  Organizatton 

The  company  was  organized  functionally.  Major  projects  had  program  mana¬ 
gers.  These  directors,  usually  with  technical  backgrounds,  coordinated  the 
functional  areas  of  the  company  to  support  their  system.  Upon  award  of  the 
contract  the  program  management  group  grew  rapidly.  It  worked  closely  with  the 
government  system  program  office.  The  responsibility  for  the  contract  was  in  . 
the  directorate  of  material  under  a  vice  president  of  contracts.  Once  a  con¬ 
tract  was  in-house  it  was  administered  by  the  contracts  group.  But  the  program 
manager  was  responsible  to  make  sure  the  product  was  produced  on  time  and  that 
it  worked.  He  was  also  responsible  for  che  budgeted  costs.  On  che  ocher  hand, 
changes,  modifications  and  the  myriad  of  ocher  details  were  band'’. ad  by  Che  con¬ 
tracts  group.  Each  part  of  Che  contractor's  team  interfaced  with  its  counterpart 
on  the  government's  team  (SPO).  Functional  specialization  was  che  rule  rather 
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ctua  Che  excepclon.  Surprisingly  there  wee  no  organlzecloasl  unit  for  crecklng 

incenclves.  Coses  were  provided  Co  ell  key  executives  by  the  Clnscclsl  and 

coeputer  group.  This  functloa  was  under  the  controller. 
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Accounting  and  Financial  Systeas 

There  was  not  cIbm  or  resources  to  evaluate  the  financial  systeas  In 
detail.  Suffice  to  say  that  coaplex,  eoaputerlzed  systeas  existed  that  pro¬ 
vided  cost  data  on  about  any  format  one  wanted  if  adequate  tlae  was  provided 
for  Its  preparation.  Data  was  provided  through  reaote  videos  la  a  variety  of 
foras.  On  the  surface  it  appeared  chat  the  data  was  available  to  aanage  the 
program,  however,  difficulties  arose  from  ths  coaplexlcies  of  the  situation. 

By  Che  time  Che  program  was  in-house  and  the  data  base  operational,  aany  things 
had  changed.  Certainly  the  technology  existed  to  provide  a  aanageaent  infor- 
eat  ion  systea  to  support  a  complex  systea.  But  if  the  product  Is  In  a  con- 

i  ■ 

scant  state  of  flux  and  If  the  variables  related  to  the  system  are  random,  non¬ 
linear,  and  auiclcudlnous,  Che  Isltuation  becomes  hopeless.  If  this  observation 

I 

Is  valid  there  are  serious  dodbts  whether  any  coapany  can  track  and  aanage  a 
couqilex  multiple  incentive.  For  the  eases  in  question  Che  inforaation  systeas 

I 

provided  crude  overviews.  8u^'  there  was  not  a  single  case  studied  where  s  con- 

i 

tractor  acccapccd  to  aanage  the  incentive  to  obtain  a  significant  underrun.  Ho 
one  seemed  to  be  able  to  get  "a  handle**  or  "get  their  arms  around  the  problea.” 
Or  perhaps  there  was  no  intent  to  begin  with.  The  companies  studied  worked  on 

t 

six,  twelve  and  eighteen  months  operating  budgets  that  were  primarily  geared 
to  a  reasonable  return  and  to  maintain  the  fixed  overhead  of  Che  business. 

These  budgets  were  tied  to  equipment  and  manpower  loadings  chat  were  not  subject 
to  sliorc  run  manipuiatlon  or  reduction.  Managers  were  evaluated  on  cash  flow. 
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In  many  Instances  che  only  action  a  manager  could  cake  was  to  dig  In  his  heels, 

hang  on,  and  hope  chat  che  coses  would  stay  reasonable.  There  Were  coo  many 
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cumponencs  and  too  inany  factors  outside  his  control.  UliaC  he  saw  was  only 
his  part  of  che  program,  his  budget  and  his  needs  to  generate  cash  flow.  There 
was  no  incentive  to  reduce  costs.  Quite  che  contrary.  He  spent  all  his  funds 
to  assure  getting  the  Job  done  and  the  higher  che  cost  incurrence  che  higher 
che  cash  flow  chrouglt  progress  payments.  Even  more  frustrating  was  che  Indi¬ 
viduals'  Inability  to  effect  changes  that  would  have  any  meaningful  Impact. 

Similar  to  che  smaller  company  studied  there  was  no  general  agreement  on 
what  things  should  cost.  Considerable  disagreement  ensued  over  che  cost  esti¬ 
mates.  And  che  upciuns  of  che  tutal  estioiaccd  costs  varied  substantially.  0f-> 
ten  the  nucleus  of  Che  disagreement  concerned  die  achievement  of  some  technical 
mtlesCune  or  breakthrough.  Ocher  dominant  considerations  were  capacity  level, 
che  timing  of  che  funding,  and  Che  validity  of  che  overall  requirements.  For 
example,  will  che  company  get  che  follow-on  production?  Wlien  will  che  drawings 
be  finalized?  ’Can  che  subs  "really  make  chat  stuff?"  Confidence  In  che  escl- 
m.ice  might  be  represented  to  che  government  but  In  f.icc  no  such  confidence  ex¬ 
isted.  The  principal  reason  for  che  uncertainty  was  che  difficulty  In  meeting 
the  Cechnlc.sl  requirements.  In  che  time  frame  permitted  apnarently  all  che 
competitors  promised  to  do  something  that  was  technically  impossible! 

The  author  was  invited  to  attend  a  strategy  meeting  at  two  A.M.  for  about 
sixty  employees.  The  purpose  of  che  meeting  was  to  re-estimate  the  target  cost 
since  die  Navy  had  just  indicated  tli.it  it  only  had  .so  much  money  .ind  the  pre¬ 
vious  estimate  chat  die  company  had  made  exceeded  die  dollars  ivallable.  The 
program  manager  said  to  the  group  that  "diey  had  to  go  back  to  the  drawing 
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tMard"  and  Chink  sotarcer  and  chaapcr.  Prenuanbly  chc  pcsslalttcic  eaclaiac* 

was  used  iniclally  but  was  Co  bs  replaced  wich  sn  opclaiscic  on«.  There  was 

bitter  disagreeaents  over  the  appropriate  costs  aooog  Che  prograa  managers. 

In  the  environment  that  is  described  above, the  health  of  on  incentive 

contract  is  certainly  suspect.  If  a  company  has  to  fit  the  coses  to  the  dol« 

l«rs  available,  what  are  the  chances  for  cost  reduction?  To  what  extent  are 

43 

overruns  built-in?  What  effect  does  this  have  od  the  goals  of  negotiation? 

This  is  addressed  again  in  the  section  on  goals. 

44 

Cuvurnwoiit  linvlromuent 

Contractor' a  atcicudes  toward  doing  business  have  several  components. 
General izaC ions  can  be  misleading.  These  seemed  to  have  enough  support  to  be 
cited.  First  there  was  an  underlying  current  of  Incompetoncy.  ’‘There  are 
some  really  good  people  around  but  the  average  auditor  is  a  pencil  pusher." 
"Ttie  people  in  key  slots  and  at  major  commands  are  on  the  ball  but  the  skills 
and  uiotivations  of  the  average  employee  in  Podunk,  U.S.A.  leaves  much  to  be 
desired."  Generally  there  was  very  little  sophistication  on  incentives.  This, 
was  particularly  true  as  one  went  into  the  hinterland  and  away  from  the  cast 
and  west  coast.  It  was  observed  not  only  at  government  installations  but  also 
in  the  companies.  And  if  the  parties  do  not  understand  the  design  and  manage- 
wonC  of  the  incentive,  how  can  they  be  effective? 

Another  incident  that  might  have  some  shreds  of  truth  is  the  following: 
Since  the  govetiiment  imposes  impossible  data  requirements , on  a  contractor  he 
must  keep  aiuither  sec  of  books  to  run  the  company."  This  came  up  often  enough 
to  be  taken  seriously.  In  one  incident  a  SPO  director  was  coming  in  and  the 
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both  on  (12),  (13)  and  (16). 


coapuny  was  preparing  "a  dog  and  pony  show"  Co  assure  the  govecnoenc  ceaa 
cliac  Ic  was  managing  che  prograa.  The  preseucaCion  was  impressive.  The  prob> 
lea  was  chac  ic  had  liccle  Co  do  wich  how  Che  company  was  really  being  run. 

The  governmenc  Ceaa  said  chac  ic  had  Co  have  "a  full  blown  CSSR  syscea."  The 
work  breakdown  scruccure  and  relaced  cosCs  and  the  progrese  Co  dace  were  pro¬ 
vided  in  decail.  Buc  in  fact  Che  reallcy  of  che  aanageaenC  InforaaClon  syscea 
was  chac  Ic  did  not  accurately  relate  how  Che  company  tradlcionally  goc  things 
done.  The  syscea,  aven  when  inscalled,  did  not  prevent  Che  normal  channels  of 
action  and  commun lea cion  from  continuing  as  they  had  before  CSSS.  The  manage- 
inenc  conf  ided  to  me  cliac  che  InforouCion  syscea  imposed  was  of  some  value  buC 
chaC  tc  was  noc  ch^:  syscea  used  Co  manage  Che  company  and  certainly  not  worth 
the  cosc.  le  provided  a  discipline  of  planning  but  its  iapleaencaclon  in  an 
onvironinenc  of  uncercaiiicy  was  not  practical.  How  does  this  iapacC  on  Che 
nianagemenc  of  Che  incenCive?  AC  best  Ic  leaves  one  with  a  queasy  scomach. 

Which  sec  of  numbers  do  we  use  Co  manage  Che  incencive?  Is  Che  Incenclve  ig¬ 
nored  similar  co  che  CSSR?  How  much  does  che  company  have  Co  spend  co  gee  che 
s>jCem  Co  work?  Ic  appears  chac  Che  governmenc  imposes  InformaCion  syscems  on 
concraccors  Chr.C  are  incompacible  wlch  Chelr  organlzaCional  characCerlsCics. 
This  issue  came  up  cime  and  ciae  again.  As  Co  ics  valldtcy,  one  can  only  con- 
juccure.  Buc  for  Che  cases  scudied  ic  appeared  valid.  The  aanageaenC  informa¬ 
tion  systens  left  much  Co  be  desired.  BuC  Chen  again  maybe  all  of  chem  do. 

The  major  contractors  have  developed  a  labyrinth  of  informal  relationships 
wich  che  government.  Mosc  of  chem  have  "their  retired  general"  on  Chelr  sCaff. 
Tliere  Is  constant  gathering  of  InformaCion.  They  maincain  a  Washington  office 
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and  Crack  and  aCCempC  Co  lobby  tor  chelr  interests.  They  routinely  visit  the 
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Pencagoa  and  cha  major  buying  accivlcics  co  respond  co  inquiries  abouc  chelr 
programs  and  co  solicit  future  business  or  co  resolve  current  dilemmas.  The 
nature  of  the  relationship  and  Che  rules  of  Che  gome  seem  to  vary  with  Che 
point  on  contact  and  the  parties  Involved.  Many  of  the  senior  personnel  on 
Che  industry  and  goverruaent  teams  have  known  each  ocher  for  ten  to  twenty 
years  or  mure.  Not  so  at  the  entry  levels.  Many  of  the  problems  of  the  con* 
tractor's  recent  college  grad  and  the  service's  recently  eomnissloned  lieu* 
tenant  are  resolved  on  the  golf  courses  or  the  restaurants  of  Washington,  Bos¬ 
ton  or  Los  Angeles.  And  so  It  should  be.  There  Is  a  marked  discrepancy  be¬ 
tween  what  appears  co  be  going  on  and  what  la  really  happening;  there  Is  al¬ 
ways  a  gap  between  the  apparent  and  the  reality.  Apparently  Che  Individuals 
Involved  In  Che  bureaucracies  of  the  government  and  the  large  corporations 
"work  the  system"  to  got  the  job  done.  There  Is  no  Inference  of  unethical 
practice  In  tills  observation.  The  parties  Involved,  If  they  benefit,  do  so 
Indirectly  and  it  is  not  the  motivation  for  the  actions.  The  Intent  seems  to 
be  "to  get  on  with  the  work  and  to  get  the  job  done  In  spite  of  the  cumbersome 
and  someclroes  ludicrous  regulations."  But  In  Che  pursuit  of  getting  Che  job 
done  It  "must  stand  Che  light  of  day." 


The  comments  fiuw  pilot  Case  X  relating  to  lower  a^d  middle  managers 
throwing  their  weight  around  Is  less  appropriate  for  Chi  large  companies.  It 
certainly  was  a  factor  but  the  larger  companies  apparently  have  effective  chan¬ 
nels  to  the  Individual's  boss  so  that  Inappropriate  or  licoherent  behavior  does 
not  have  to  be  tolerated,  la  fact,  another  Interesting  blehavlor  occurs.  After 


an  extended  period 


a  government  employee  works  with  a  particular  company  for 
of  time  he  often  takes  on  the  role  of  an  employee  of  that  firm.  His  Interests 
are  often  Intertwined  with  chose  of  the  company  he  la  auditing  or  whose  con¬ 
tracts  he  is  administering.  "Whose  team  Is  he  on?,  '  Is  an  often  heard  query. 
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Is  chi3  good  or  bad?  Probably  good  because  It  permits  the  system  to  get  the 
Job  done  la  spite  of  the  bureaucracy.  These  cnaractcrlstlcs  highlight  the 
unlikelihood  of  companies  being  motivated  to  underrun  incentive  contracts. 

The  Negotiation  Process 

Major  aerospace  contractors  usually  recognize  the  importance  of  the  ne- 
gotiaClon  sessloa  and  place  competent  capable  individuals  In  these  Importaot 
roles.  In  thd  cases  studied  Che  senior  negotiators  had  worked  with  incentives 
for  years  and  were  quite  sophisticated.  Newer  members  of  Che  team  did  not  seem 
to  have  Che  expertise  required.  A  company  team  held  preplanning  sessions  to 
idencify  appropriate  targets  for  the  various  elements  of  the  proposed  nego¬ 
tiations. 

It  is  not  feasible  in  this  paper  to  discuss  ail  the  parameters  of  the  com¬ 
panies'  approach  to  the  negotiation  process.  But  several  points  are  partlcu- 
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larly  gennane.  The  major  concern  was  protection.  The  number  one  consider¬ 
ation  was  to  avert  disaster.  Next  seemed  to  be  to  achieve  technical  goals. 

The  profit  goal  was  to  get  as  much  as  possible  consistent  with  protection  and 
technical  achievements.  Tl»e  issue  of  fee  came  up  again  and  again.  Contrac¬ 
tors  seem  to  assume  that  there  is  a  ceiling  on  profit.  Their  perception  is  that 
the  government  is  only  going  to  allow  the  contractor  a  reasonable  profit  of 
perhaps  six  to  ten  percent.  The  message  comes  to  them  through  several  channels 
and  the  message  is  clear.  What  does  this  Imply  for  strategy?  Well,  the  com¬ 
pany  establishes  a  contract  where  a  reasonable  profit  is  secure  and  then  maxi¬ 
mizes  technical  achievement  through  maximizing  dollars  .  .  .not  profit.  This 
seemingly  resolves  a  host  of  apparent  Inconsistencies  In  corporate  behavior. 
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liow  (luds  this  affect  the  effectiveness  of  Che  incentive?  Mere  is  e  pos* 
slblu  key.  The  aultlpie  incentive  reduces  the  contractor's  risk.  It  does  so 
in  almost  all  cases.  Mot  all  contractors  seem  to  understand  this.  The  aver¬ 
age  multiple  incentive,  once  the  fee  pool  is  allocated  to  performance  and 
schedule,  has  a  very  flat  cost  share  line.  Uhen  this  is  combined  with  high 
minlffluma  or  high  ceilings  the  contractor  essentially  haa  a  cost  contract  plus 
Che  opportunity  Co  add  to  the' minimua  or  "fixed  fee"  through  achievements  in 
Che  schedule  and  technical  dimensions.  If  Che  circumstances  are  right  (the 
government  always  delays)  he  can  slip  schedule,  maximize  costs,  invest  in  tech* 
nology  and  earn  a  reasonable  return.  In  a  sense  Che  multiple  helps  protect 
Che  contractor  against  the  whims  of  fate  in  dealing  with  uncertainty.  And  in 
this  context  Che  multiple  incentive  might  be  serving  a  vital  function.  Maybe 
Che  multiple  incentive  is  serving  a  function  that  is  not  Immediately  apparent. 
This  needs  further  study. 

The  goals  then  are  to  miniuiize  risk  (Hunt's  risk  averters)  achieve  a 

reasonable  profit,  and  to  invest  in  the  future  by  allocating  as  aany  dollars 

Co  technical  achievement  that  is  consistent  with  Che  above.  Organizationally 

these  goals  are  Che  purview  of  different  executives.  The  financial  executive 

utilizes  Che  cost  bogeys  for  control  purposes.  He  incorporates  the  targets 

into  his  budgets.  For  the  cases  under  study  this  provided  some  clues  as  to 

the  companies  inability  to  minimize  costs.  What  amount  was  budgeted?  Was  it 
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Che  minimum  cost,  the  target,  or  the  costs  near  the  ceiling?  In  calking  to 
Che  controller  it  '.as  ascertained  that  the  amount  was  the  target  costs  plus; 
Chat  is  they  budget  for  a  point  interim  between  target  and  Che  ceiling  (cost 
at  minimum  fee).  The  expectation  was  chat  this  ceiling  was  probably  going  to 
be  reached.  The  controller  wanted  to  protect  himself.  Internally  the 
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division  managers  Chat  were  Incerviewed  Indicated  that  there  was  no  Incentive 
to  returning  money.  They  spent  everything  In  their  budget.  There  was  the 
usual  end  of  the  fiscal  year  rush  to  make  sure  nothing  went  unspent.  If  they 
did  not  spend  all  they  had  asked  for  they  would  gee  less  the  next  year.  This 
is  a  very  common  phenomenon  that  pervades  the  human  comaunity  whether  in  gov¬ 
ernment,  industry  or  universities.  Executives  were  being  evaluated  on  how 
close  they  came  to  hitting  their  budget  estimate.  There  was  no  reward  for 
coming  in  under  the  budget  but  there  were  penalties  for  exceeding  the  budget. 
The  principal  goal  was  to  maximize  cash  flow.  The  executive  acted  accordingly. 
To  add  to  the  problem  of  the  managemunC  of  the  incentive.  It  was  apparent  that 
the  divisional  manager  had  really  no  appreciation  for  what  an  Incentive  con¬ 
tract  was.  He  certainly  understood  the  concepts  in  a  general  sense  but  felt 
that  significant  increases  in  target  profit  through  large  cost  reductions  sim¬ 
ply  were  not  feasible.  This  was  due  to  the  built-Ln  pressures  for  cost  Incur¬ 
rence  as  established  in  the  budgets  developed  many  months  prior  to  the  negotia¬ 


tion  of  the  incentive. 


Company  Coals  and  Outcomes 


The  goals  were  as  stated  above:  To  minimize  risk,  co  earn  a  reasonable 
profit  and  to  invest  In  future  business  by  optimizing  cost  dollars  for  tectinol- 
ogy.  The  top  engineer  or  program  manager  used  the  technical  parameters  of  the 
incentive  as  goals  for  his  normally  unmanageable  engineers  and  scientists.  He 
badgered  them  with  die  spector  of  an  inflamed  government.  No  gold  knobs  are 
to  be  added  to  the  widget.  The  controller  used  the  goals  fur  divisional  tar¬ 
gets.  The  program  manager  used  the  cost,  schedule,  and  technical  parameters  to 
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assure  clmely  compliance.  So  on  a  macro  level  Che  incentive  had  implicacions 
as  a  base  for  nanagemenc.  However,  on  a  micro  level  Ic  appeared  co  be  inoper'- 
able.  Why? 

Parc  of  Che  problem  ia  because  large  companies  have  trouble  planning  and 
controlling  anything.  It  simply  Is  not  feasible  in  a  multivariate,  dynamic 
non-linear  environment  dominated  by  uncertainty.  Things  get  done.  But  it 
cakes  time  and  dollars.  More  dollars  than  one  wants  to  confront  initially. 

The  realization  of  the  necessary  time  aiul  dollars  is  always  more  apparent 
looking  back.  We  seem  to  have  trouble  facing  their  reality  when  looking  for¬ 
ward. 

AS  to  outcomes,  Che  contract  had  implications  that  neither  the  conrractor 
nor  Che  government  were  aware  of  at  Che  time  of  the  award.  Since  half  the  fee 
pool  was  allocated  to  schedule  and  performance,  the  net  impact  on  Che  cost 
share  line  was  to  reduce  the  alleged  70/30  to  a  90/10.  For  all  iotencs  and 
purposes  the  contractor  had  negotiated  a  CPFF  contract.  Tlie  minimum  fee  could 
be  increased  through  Che  attainment  of  Che  schedule  and  performance  goals. 

This  matched  neatly  with  Che  goals  of  the  company.  The  contractor  maximized 
cash  flow,  invested  in  technology,  and  nude  a  reasonable,  modest  return.  He 
slipped  cost  targets  first,  the  schedule  second  and  his  performance  goals  last. 
In  conclusion,  what  are  Che  merits  of  performance  incentives  in  organizations 
chat  are  strongly  professionally  motivated  to  attain  technical  superiority? 

Tho  Contractual  Period  of  Performance 

The  total  performance  period  was  five  years;  of  this,  the  development  por¬ 
tion  was  twenty  months.  But  as  soon  as  Che  contract  was  signed  changes  were 
made.  There  was  not  a  single  stable  period  of  the  program  during  Che  two  years 
of  study.  The  changes,  and  the  frequent  redirections  of  the  program  such  as 
Che  cutback  in  Che  number  of  production  items  destroyed  the  original  intent 
of  the  parties.  These  destroyed  Che  impact  of  the  incentive.  But  it  permitted 
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Che  concraccor  co  '*)iec  even."  Since  che  preswurua  of  che  Inlclal  compeClCion 
no  longer  applied  che  proposed  pricing  of  che  changes  were  acre  reallscle. 

The  lesson  nighc  be  chac  incencivea  liave  Co  be  cied  Co  Cine  periods  ChaC  are 
consiaCenC  wich  che  awards.  Complex  incencivcs  sCrccchcd  over  long  periods 
of  Cine  are  ousaninglesa  as  (soclvacors. 
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The  Covernnenc’a  Concrace  Adninlscraclon  Process 

The  conclusions  on  Piloc  X  are  applicable  co  Plioc  Y.  Not  only  Is  chere 
a  sueningly  endless  array  of  visicors  co  check  wliac  is  going  on  but  chere  is 
also  a  residenc  govemaenc  ceaa  looking  over  che  conpany's  shoulder  co  see  If 
all  is  going  according  co  regulacions.  The  companies  are  subjecc  Co  preaward 
surveys,  surveys  during  che  cone race  and  posc-concracCual  surveys.  The  clae 
consumed  is  very  coscly  and  in  many  inscances  Chis  cost  has  Co  ouCweigh  Che 
benefics. 

On  one  of  che  large  programs  scudled,  che  Air  Foret  SPO  Director  was  ln> 
volved  in  even  che  most  mlnuce  decalls.  He  conscancly  nonitored  all  Che  facets 
of  che  program.  Ke  requesced  and  received  regular  briefings.  He  requested  and 
received  derailed  ruporcs  concerning  all  aspeecs.  The  SPO  and  Che  concraccor 
lived  cogecher.  ‘^hey  were  in  conscanc  Couch.  The  organization  of  che  SPO 
mirrored  chac  of  r.he  concraccor  (or  is  ic  che  ocher  way  around).  In  Chis  con* 
eexe  che  progress  of  che  incenCive  was  managed  by  boch  parties.  The  govemmenc 
ceam  forced  che  contractor  Co  provide  daca  on  progress.  The  government  asked 
questions  on  targets.  The  contractor  responded.  And  yet  this  very  concraccor 
had  no  ongoing  organization  co  implemenC  internally  the  incentives  provided 
within  che  contract.  Much  of  Che  effort  of  the  SPO  was  directed  coward  Che 
schedule  and  performance  goals  and  co  avoiding  overruns.  Both  parties  seemed 
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See  i 106} ,  boccom  of  (108),  and  botcom  of  (110). 


3r-  49 


CO  work  CO  Che  aaae  coverC  cargecs.  Signiflcanc  underruns  are  noc  easy  for 
Che  govemaenc  co  explain.  When  chey  occu«r  che  ioplicaCion  is  ChaC  Che  gov- 
emaenc  buyer  did  a  poor  Job  in  pricing  and  ChaC  Che  concraccor  sold  hia  a 
high  escioace  for  che  cargec.  Apparencly  neicher  parcy  co  che  concracc  really 
wanes  che  publlclcy  of  a  aajor  underrun  and  che  innuendos  associaced  wicb  Ic. 
The  successful  prograots  probably  have  had  a  ceam  approacli  where  boch  ceaa  mem¬ 
bers  cooperaced  Co  beac  or  ac  lease  work  che  sysCem.^^ 

Anocher  characceriscic  of  che  larger  corporaCion  Is  chac  ic  has  some  cor- 
porace  memory.  This  permlcs  judgmencs  as  co  wl^C  can  be  done  and  wliaC  cannoc 
be  done;  whac  la  a  reasonable  expecCaCion  and  whaC  Is  noC.  Wichin  chis  milieu 
Che  concraccors  can  ofcen  be  heard  Co  say, "Here  we  go  again," 

Organlzacional  Problems  chac  Affected  che  Inccnctve 

Th".  large  aerospace  firms  reflecc  che  scace  of  che  arc  in  che  organlza¬ 
cional  skills  of  planning,  organizing  and  concrolling  che  operaClons  of  che 
company.  Yec  chere  are  some  unique  problems.  These  include  a  single  cuscomer, 
che  nacure  of  doing  business  wlch  che  governmenc,  che  nature  of  che  produce 
and  che  naCure  of  che  marker  envirunmenc.  For  example,  che  organlzacional 
scruccures  are  differenc  chan  chose  in  the  nongovernment  markec.  Marketing  in 
a  sense  is  a  dirty  word.  The  concracClng  function  is  very  imporcanC.  Much  of 
che  business  comes  in  through  che  bidding  process.  Negociacion  plays  a  key  role 
in  success. 

Uhac  are  some  of  che  common  organizational  problems  and  how  do  Chey  im— 

51 

pace  on  che  incentive?  They  seem  co  be  as  follows: 


The  services  (i.e..  Army,  Navy,  Air  Force)  appear  co  have  differenc  philoso¬ 
phies  on  this  point. 

^^See  Hunt's  work  such  as  117  and  11!7. 
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1.  The  inscabillcy  of  sales  due  Co  che  governmcnc's  market  demands  paccems. 

2.  The  risk  associated  wlch  Che  large  capiCai  rcqulremeacs  of  major  programs. 

3.  The  inabllicy  Co  fund  from  earnings  che  research  and  developmcnC  re^^ulred 
CO  reioaln  a  viable  compecicoc  in  che  markcc  place. 

4.  The  accicude  coward  profit.  It  is  wrong  or  sinful  co  oake  a  larger  pro¬ 
fit  chan  che  normal  market  profit. 

5.  The  arbitrary  and  unilateral  nature  of  che  customer-buyer  relationship. 

6.  The  inabilicy  to  define  che  product  and  che  inabllicy  to  malncain  a  tech¬ 
nological  approach  due  co  che  high  rate  of  technological  obsolescence. 

7.  The  basic  noneconomic  character  of  che  process.  Much  of  Uepartment  of 
Defense  aerospace  weapons  business  is  concerned  ulclmacely  wich  the  defense 
of  che  naclon.  In  cimes  of  crisis  this  is  che  paramount  consideracion. 

8.  >Kich  of  die  research  for  cpnuuercial  ventures  is  funded  through  OOO  business 


Can  an  ihcenclve  based  on  profit  maxlalzation  function  effectively  in  che 
above-  environmenc?  It  is  not  Chat  companies  are  not  motivated;  IC  is  a  quea- 
clon  of  che  approprtace  mocivaclonal  elemencs  for  a  given  environment.  Ap¬ 
parently  shorc-run  profit  does  noc  work. 


General  Conclusions 


Compeclctve  Environment' 


1.  There  exists  strong  competitive  pressures  co  buy-ia.  The  term  buy-in 
refers  to  \a  situation  where  che  contractor  is  willing  to  produce  a 
product  orlprovide  a  service  for  less  than  its  normal  price.  The 
nature  of  cW  buying  process,  che  best-and-f Inals,  and  the  limited 
number  of  programs  available  all  contribute  to  this  behavior. 

2.  Corporations  chat  have  CPIE  contracts  often  subcontract  out  a  large 
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is  combined  with  a  high  fixed  assec  base  in  an  environmenc  of  capital 
incenslcy  Che  wisdoa  of  Che  use  of  cost  Incencive  becomes  dubious. 

3.  Minoricy  and  small  business  manufaccurcrs  often  used  a  dlsprbporcionacs  • 
amount  of  time  for  Che  aanagemenc  of  their  contracts. 

Company  Organization 

1.  There  was  no  formal  organizational  unit  to  track  and  manage  the  in- 
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centive. 

2.  The  financial  manager  often  used  the  ceilings  for  budget  purposes. 

3.  The  "technical  side  of  the  house"  used  the  performance  incencive  para- 
meturs  for  goals.  Tlte  engineers  were  not  aware  of  the  profits  asso¬ 
ciated  with  the  achievement  of  the  particular  goals. 

4.  There  was  no  general  emphasis  on  cost  reduction.  But  rather  the  em- 
pli.isis  was  on  technical  achievement.  Engineers  historically  have  not 
been  cost  conscious.  If  given  Che  opportunity  an  extra  dollar  was  spent 
to  assure  chat  the  item  worked*  or  to  extend  the  frontiers  of  knowledge. 

5.  The  organizational  structure  was  typically  a  combination  of  the  matrix 
and  functional  forms.  Ttiere  was  a  great  deal  of  duplication.  Parti¬ 
cular  responsibility  for  the  incencive  was  difficult  to  pinpoint. 

6.  The  contracts  group  knew  more  about  the  incencive  chan  anyone  else  in  Che 
organization  and  were  for  the  most  part  the  only  group  chat  placed  much 
emphasis  on  its  importance. 

7.  Once  die  contract  w.-is  negotiated  and  In-house  it  was  business  as  usual. 

^^Rcdden.  Edward  C.  (52)  and  Jones,  Troy  (70)  have  interesting  discussions  of 

these  points.  See  also  Hunt  ec  al.  (117). 
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Several  in-depth  studies  addressed  this.  See  Hunt  et  al.  (117),  LMl  (74). 

^^NASA,  summary  of  Booz-Allen  Study  (56).  Fisher  (38). 
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The  incentive  contract  did  not  receive  any  different  admiaistrative  treat** 
Dent  than  the  other  types  of  contracts.  This  was  particularly  true  when 
there  was  a  lar&e  number  of  contracts  and  when  the  incentive  represented 
a  relatively  small  proportion  of  the  total  contract  dollars. 

The  Accounting  and  Financial  Systeme 

1.  Computerized  sophisticated  Information  systems  did  not  provide  the  ability 
to  track  and  manage  the  Incentive  contract. 

2.  Data  Cor  sliort-run  decisions  was  not  available. 

3.  The  company's  budgets  are  often  geared  to  the  target  cost  or  higher.  It 
«a  therefore  not  feasible  to  expect  less  than  the  budgeted  costs.  This 
could  explain  why  many  of  the  contracts  seemingly  end  up  near  target. 

A.  It  is  not  possible  to  estimate  within  reasonable  limits  the  costs  of  pro¬ 
grams  to  which  a  very  high  uncertainty  is  attached.^^ 

5.  Often  the  goal  for  management  was  cash  flow.  High  cost  Incurrence  often 
generates  high  cash  flow  through  progress  payments. 

6.  In  an  environment  where  a  company  has  Co  fit  the  costs  Co  Che  dollars  avail¬ 
able,  where  besc*and-f inals  and  similar  competitive  pressures  dominate  be- 
tiavlor,  where  uncertainty  is  a  fabric  that  weavea  its  way  through  all  ele¬ 
ments  of  the  business,  the  potential  of  an  incentive  contract  is  certainly 
suspect. 

The  Government  Environment 

1.  There  is  an  overriding  attitude  that  government  middle  management  person¬ 
nel  are  "eight  to  fivers"  and  generally,  if  not  incompetent,  uncaring.  On 
the  government's  side  the  attitude  too  often  expressed  is  Chat  the  contractor 
is  at  best  an  opportunist,  on  the  average  unethical,  and  at  Che  worst  a  crook. 
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See  Section  IX. 
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2.  Boch  industry  and  governmwnc  personnel  reflected  a  lark  of  sophlstlcaclon 

S7 

la  the  fundamentals  of  Incentive  contracts. 

3  The  governoent  imposes  oanageaent  information  systems  that  either  cannot 
be  used  by  the  contractor  or  were  not  in  the  cases  studied. 

4.  Tlie  government  imposed  management  information  systems  that  wore  inconsis* 
tent  with 'the  way  the  companies  functioned.  This  therefore  required  the 
company  to  "keep  two  sets  of  books." 

5.  The  contractors  studied  hi>d  developed  a  myriad  of  informal  working  rela* 
tlonshlps  with  the  government  structure.  This  varied  by  level  in  the  or¬ 
ganization.  In  successful  programs  individuals  teamed  together  to  get 
the  Job  done  "in  spite  of  the  dumb  regulations." 

6.  There  appears  less  likelihood  that  a  government  CS9  could  throw  his  weight 
around  in  a  large  company.  But  the  risk  is  still  present.  K  "new  kid  on 
the  block"  with  a  new  warrant  or  shiny  new  lieutenant  bars  could  still 
wrv'uk  luvoc. 

The  Negotiation  Process  .  ,  .  Coals  and  Outcomes 

1.  For  Che  most  part,  major  aerospace  firms  recognize  the  importance  of  the 
negotiation  process  and  place  competent  individuals  in  those  Jobs. 

2.  The  major  concern,  and  therefore  the  major  goal  of  negotiation  was  protec- 
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tion.  This  was  achieved  through  coatracts  that  minimized  risk. 

3.  The  chief  negotiators  placed  little  crco’ence  in  tneir  own  people  to  esti¬ 
mate  the  costs  accurately.  They  therefore  put  in  a  safety  margin  if  pos¬ 
sible. 


^^See  (56),  (bl)  and  particularly  (78). 

See  Baron,  D.,  Incentive  Contract  and  Competitive  Biddine  (l36).  Also  Moore  and 
Coz::oliuo,  J.  (IIV  ), 
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U.  After  protectlun,  the  companies  wanted  technical  achievemenc.  Technical 

achievement  was  importanc  since  it  reflected  on  reputacion,  ic  improved 
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competitive  position,  and  ic  provided  for  possible  commercial  fallout. 

5.  The  firms  maximized  dollars  noc  profits.  The  governmenc  both  by  Ics  ac» 

citude  Coward  high  profits  and  its  regulatory  conacraincs  lialced  Che 
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amount  chat  Che  firms  could  reasonably  be  expected  Co  earn. 

6.  The  multiple  incentive  reduced  Che  contractor's  risk  parCicuUcly  if  sp» 
proprlacely  structured. 

7.  As  to  priorlcies  on  multiple  parameters,  first  technical,  Chen  schedule 
and  lastly  cost.  Therefore  cost  was  slipped  first,  then  schedule  and  fi¬ 
nally  performance. 

8.  Companies  budgeted  for  targets  plus,  and  not  Che  minimum. 

9.  On  the  macro  level  incentives  were  rarely  used  as  a  tool  for  Che  manage¬ 
ment  of  Che  contract. 

10.  The  contract  by  its  very  nature  had  built  in  implications  Chat  neither  Che 
ccticraccor  or  the  government  recog'iized  at  the  time  of  negotiation. 

11.  Companies  had  trouble  planning  and  managing  their  programs:  this  was  due 
CO  Che  multivariate,  dynamic,  non-ilnear  envi ronmenr  and  state  of  Che  art 
products.  '  Uncertainty  was  Che  villlan. 

12.  Ttiere  was  noc  a  single  stable  period  during  Che  time  chat  these  contracts 
were  studied.  Changes  were  constant. 

13.  Incentives  have  to  be  tied  to  Che  time  periods  Chat  are  consistent  with 
the  achleveable  goals  and  for  which  Che  rewards  ot  penalties  are  applicable. 


31 -55 


14.  Herforiunce  periods  have  co  be  relatively  short.  Otherwise  incentives 
lose  their  effectiveness. 

'*‘he  >.*ovemiiiont*s  Contract  Adaintstrat Ion  frucess^^ 

1.  The  adainiatrative  process  seriously  iapedes  the  effectiveness  of  the 
centive.  Tnls  is  not  to  infer  that  adninistrstlon  by  the  govemBeot  is 
unnecessary.  It  aeans  sinply  that  In  an  environaenc  of  constant  second 
guessing,  interference,  an*  unpredictable  audits  that  relatively  snail 
profit  increases  lose  .Ir  significance. 

2.  There  is  much  to  support  the  idea  of  a  teas  working  together  under  a  rather 
flexible  contractual  unbrella  to  get  the  Job  done. 

3.  Much  of  the  efforts  of  the  government  drives  the  contractor  to  using  all 
the  dollars  chat  he  had  available  under  the  contract.  There  is  always 
soaeching  else  chat  it  would  be  nice  to  havel  And  by  all  SMsans  let’s  not 
give  any  isoney  back.  SPO  directors  want  first  and  foremast  to  have  an  ef» 
feccive  weapon  system  at  Che  budgeted  cost.  Ue  is  nore  likely  to  assure 
clut  end  by  spending  Che  dollars  that  are  available. 

OrgantraCioiigl  Problems  that  Affect  the  Incentive 

1.  There  is  no  evidence  Chat  corporations  nanage  incentives  to  opclnlze  short 

run  profit.  This  varies  somewhat  with  Che  relative  importance  of  the  pro- 
63 

gram. 

2.  Hiere  are  some  unique  problems  of  doing  business  with  the  Department  of 
Defense.  These  include  the  nature  of  Che  marketplace  (both  Che  demand  and 
supply  functions),  the  adminlsCr.cive  regulatory  framework,  and  the  nature 
of  Che  products. 


See  (106),  (108)  and  (117  ).  Generally  much  of  Section  VI 
Is  applicable. 
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Almost  all  studies  Co  date  support  this  observation.  See  Section  VI. 
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3.  Mucli  of  Che  budlnosu  comos  laco  che  corporation  through  the  bidding  process. 

4.  There  is  instability  in  market  demand  functions. 

5.  Theie  is  a  very  large  risk  associated  with  many  proposals  efforts.  Costs 
for  even  a  modest  effort  often  exceed  fifty  thousand  dollars.  Often  the 
price  is  millions. 

6.  Companies  cannot  afford  to  fund  ade«iuately  research  and  development  through 
earnings. 

7.  There  'n  a  basic  non-economic  character  in  the  weapons  business. 

C.  Much  t'l  che  research  for  conmcrclal  ventures  Is  a  derivative  of  governiaent 
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research  and  development  expenditures. 

9.  There  Is  a  constantly  changing  tcclinuloglcai  base.  Product  life  cycles  are 
very  short. 

10.  The  attitude  tewurd  the  constraint  on  profits  force  a  shift  away  front  the 
traditional  notions.  To  understand  a  DOD  contractor  one  must  first  compre* 
hend  the  impact  of  an  artificially  determined  profit  celling. 


Insights  on  the  Hypotheses 

( 

1 .  The  Type  of  Contract  is  not  the  PetcriainiiiR  Variable  in  Contractor  Behavior. 
As  with  the  small  companies,  but  probably  even  more  strongly  this  hypothesis 
appears  valid.  The  contract  type  established  the  upper  levels  of  expendi- 
tuios  and  defined  the  goals  through  t!ie  specifications,  program  requirements 
and  schedules.  3uC  these  are  or  can  be  the  same  regardless  of  a  defined  In¬ 
centive.  The  fixed  price  has  the  most.  It  depends  on  the  contractor's 


goals.  To  the  extent  that  contractors  are  risk  averters  the  incentive  con¬ 


tract  is  more  desirable  titan  a  fixed  price  but  less  than  a  CPrF.  Multiple 
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concraccii  are  often  mure  desirable  than  straight  cost. 

2.  Most  Incentive  Contracts  End  up  Near  Target 

A  more  appropriate  statement  might  be  that  contractors  and  SPO  directors 

spend  all  the  dollars  that  they  can  obtain.  The  process  of  internal  bud* 

geting  to  target  plus,  and  the  timing  implications  drive  the  costs  to  at 

least  target.  Other  factors  include  the  priority  for  technical  achleveo 

ment  which  at  least  means  spending  what  is  In  the  budget.  SometiiMS  it 

means  optimizing  dollars  under  the  Incentive  up  to  the  ceiling  to  invest 

In  the  next  procurement  or  to  develop  tectinology  for  commercial  ventures. 

Much  exists  in  the  research  literature  that 'statistically  establishes  that 

contracts  since  the  advent  of  Incentives  have  clustered  around  the  target 
66 

costs. 

3.  The  Target  Cost  of  Incentives  is  Higher  than  Targets  of  Alternative  Contracts. 
There  was  no  basis  for  studying  this  question.  See  comments  on  small  com* 
pany  pilot  study. 

The  Most  Slgnlglcant  Factor  In  Determining  the  Target  Cost  Is  Where  you  Ex- 
peer  to  End  Up. 

This  has  to  be  modified.  Competitive  pressures,  the  anticipation  of  changes, 
follow-on  business  and  related  factors  determine  bidding  targets.  Xn  the 
negotiation  sessions  the  driver  Is  risk  reduction  or  aversion,  profit  satis¬ 
faction  (whatever  the  situation  defines  as  reasonable)  and  technological 
uaxluizatlon.  In  this  context  the  target  is  negotiated  at  a  level  where 
these  goals  can  be  achieved. 
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5.  In  Many  luscances  the  Govcrnaienc  AilminlstraCion  of  the  Incentive  Descroys 
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any  Opportunity  for  the  Incenclva  Work. 

Ic  mlghc  noc  be  c'te  adnlnlsCraCioa  of  che  concracC  as  much  aa  cha  nature 
of  Che  proceas  Itaelf.  High  proflca  are  caboo.  Alao  coata  are  drlvea  co¬ 
ward  target  or  near  it.  And  there  la  Che  speccor  of  dlsallovaocea.  But 
che  administrative  process  la  not  without  ala.  The  loablllty  of  che  gov¬ 
ernment  bureaucracy  to  respond  la  a  timely  fashion  la  a  major  factor.  The 
constant  reassessments  and  second  guessing  la  a  second  problem  area.  And 
che  constant  shuffling  of  personnel  la  a  third.  Rewards  to  be  motivators 
have  CO  be  understood,  attainable  and  promptly  provided.  The  admlnlscra- 
clve  process  co  die  extent  Chat  IC  Impedes  Chat  process  renders  the  Incen¬ 
tive  mute  and  InipctenC. 

b.  The  Cost  of  Administer  inn  Che  Incentive  Ml;»ht  Offset  any  Savings  that  Mlghc 
be  Achieved  Through  the  Contract  Arranxement?^ 

It  appears  to  be  mure  chan  the  admlnlstraClon  of  Che  contract  Chat  drives 
Che  costs  to  target  or  above,  (iowever,  there  is  little  doubt  that  Che  cost 
of  che  administration  of  Che  Incentive  Is  excessive.  One  must  looic  serious¬ 
ly  at  Che  nature  of  che  administration  of  Incentives.  This  area  needs  care-. 
ful  evaluation.  What  does  an  Incentive  contract  require  over  and  above  a 
CPFF  or  a  fixed  price?  How  does  It  compare  to  che  cost  of  an  award  fee? 

Are  Che  administrative  burdens  excessive!  The  Navy  appears  to  have  a  dif¬ 
ferent  philosophy  of  administration  than  Che  Air  Force.  The  Navy  does  less 
checking  and  hand-holding  Chan  Che  Air  Force.  Why?  Are  there  valid  reasons 
for  Cho  different  approaches?  This  should  be  explored.  It  is  lioped  that  a 
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See  61,  70  and  H 
Ibid. 
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Jolnc  meeclng  among  the  services  co  explore  such  inqucles  csa  be  uoder- 
cskea  la  Phase  III  of  this  scudy. 

7.  Many  of  the  Concraccual  Arrangements  are  Intended  for  Intenclonal  Overrun. 
Technically  anything  within  the  price  celling  of  Che  FPX  or  Che  alnlaua  of 
Che  CPIP  have  different  probabilities  of  occurring.  Concrscts  as  noted  are 
often  negotiated  by  aerospace  companies  to  reduce  or  miniaize  risk.  The 
downside  risk  is  cushioned.  In  the  contracts  studied  both  Che  SPO  and  the 
contractor  wanted  to  spend  the  money  available  co  assure  technical  achieve** 
nenc  and  to  do  a  variety  of  things  not  originally  conccmplated.  Flexibility 
was  built  into  the  contract.  Massive  overruns  or  those  outside  the  cost 
swing  implied  In  the  contract  were  not  Intended. 

d.  Many  Incentives  are  Inappropriately  Structured.  What  l>Carced  out  as  Rules 
of  Thumb  have  Become  Biblical. 

In  all  Che  contracts  studied  there  was  evidence  of  an  Inappropriate  use  of 
Incentive  rules  of  thumb.  The  contracts  were  applied  without  adequate  at*> 
tentlon  co  the  particular  situation.  There  was  not  sufflclen*;  tailoring 
to  Che  probable  wotlvatlonal  drives  of  Che  contractor  and  the  realities  of 
Che  procurement.  The  patterns  did  not  reflect  the  very  high  probability 

- of  overrun  and  the  almost  nonexistent  probability  of  an  underrun.  Tradl> 

cldnally  target  profits  were  arbitrarily  applied.  Fee  pools  were  coo 
limited  CO  offset  the  advantages  of  Incurring  costs  to  contribute  to  over* 
head.  In  many  instances  It  made  a  lot  more  economic  sense  to  overrun  Chan 
CO  underrun  because  of  Che  capacity  considerations  of  Che  company. 

A  probable  cause  for  the  lack  of  sophistication  was  Che  unavailability  In 
recent  years  of  training.  Apparently  nobody  thinks  it's  necessary 


71 


Sue  {  7A)  and  bottom  of  (76). 
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to  provide  training  or  to  send  employees  for  training.  This  Is  an  area 
that  needs  Immediate  attention. 

72 

9.  Penalties  are  Better  Motivators  than  Rewards. 

Much  of  Che  traditional  literature  la  psychology  suggests  that  positive 
rewards  are  more  Influential  la  obtaining  desired  behavior  than  penalties. 
Penalties  even  run  the  risk  of  encouraging  the  very  behavior  that  one  is 
striving  to  eliminate.  In  spice  of  the  conoon  wisdom,  it  might  make  a  lot 
of  sense  under  rh's  competitive  pressures  of  typical  weapons  procuresiencs 
to  use  penalties  to  prevent  undesirable  behavljor.  The  rewards  available 
through  Incentives  seem  to  be  Inadequate  given!  Che  nature  and  level  of 

■  I 

profits  acceptable  to  the  Congress  for  governmlent  contracts  to  actually 

i 

motivate  contractors  to  substantially  underruaj  costs. 

I 

1 

The  penalties  could  take  Che  form  of  ceilings. |  They  should  be  more  like 
constraints  than  penalties.  Penalties  would  apply  after  the  ceilings  were 
penetrated.  It  is  not  suggested  that  positive 
when  Che  extraconcractual  factors  suggest  tliat 

as  a  motivator  then  constraints  and  penalties  provide  a  basis  to  motivate 

i 

the  contractor  to  meet  contractual  targets.  Certainly  for  the  contracts 
studied  the  likelihood  of  the  traoltional  incentive  to  work  was  nil.  A  few 
more  points  of  profit  was  far  outweighed  by  the  economic  sense  of  maximizing 
dollars. 

10.  The  More  Complicated  die  Incentive  Arrangement  the  More  Likely  It  will  be 


rewards  be  dropped.  However, 
the  fee  pool  Is  Inadequate 
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Even  the  simple  incentives  are  often  Ignored  due  to  economic  disincentives 
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See  (21)  and  (56), 
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Ibid. 
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hidden  in  Che  concraccual  slcuacion.  The  complex  Incencives  are  aloosc  im¬ 
possible  CO  admlniscer  and  ImplemenC.  Thac  nighc  noc  even  be  Che  incenc  of 
the  concraccor.  In  one  of  che  concraccs  reviewed  Che  mulciple  coQCracc  pro¬ 
vided  flexibility  Co  Che  concraccor.  Ic  permlcced  him  co  "blow  smoke"  so 
chat  Che  government  did  not  have  as  much  visibility  into  che  costs  of  Che 
contract.  Its  Incenc  was  to  maximize  confusion  wich  Che  resultant  minimi¬ 
zation  of  risk.  This  is  certainly  nor  a  desirable  behavior  for  a  concraccor. 
Yet  it  is  noc  uncomioon. 

Another  aspect  of  che  complex  multiple  Incencives  Chat  is  often  overlooked 
is  Che  impact  Chat  it  has  on  Che  fee  pool  for  Che  cost  segment  of  Che  con¬ 
tract.  By  che  time  che  fee  pool  is  diluted  chrough  che  allocacions  Co 
schedule  and  performance  che  cose  share  racio  is  usually  down  CO  about  five 
percent!  Too  often  the  concraccing  parties  are  noc  aware  of  che  impact  on 
cosc.  If  che  government  is  not  aware,  and  che  contractor  Is  aware,  Che 
situation  is  even  worse. 

1 1 .  The  Host  Important  Element  in  the  Incentive  is  the  Performance  Element. 

74 

Contractors  Readily  Slip  Schedule  and  Cost  to  Achieve  Performance  Coals. 

This  hypothesis  was  supported.  Researchers  into  che  nature  of  incantivea 
have  questioned  Che  necessity  of  performance  incencives.  Art  not  gbt  con- 
cracLors  professionally  mocivaced  co  achieve  Che  performance  goala?  Oo  DOC 
the  specifications  define  che  required  standards  for  performance?  Why  do 
we  need  Co  further  incencivize  performance?  It  is  a  good  question.  The* 
contractors  studied  were  motivated  on  their  own  co  produce  a  superior  tech¬ 
nical  product.  The  basis  for  future  business  is  often  technical  competency 
and  reputation.  Even  at  Che  penalty  of  lost  fee,  performance  goals  are 

^^See  Section  VI.  The  Oooz-Allen  scudy~ for  NASA  (56)  aud  Che  study  of  Colonel" 
Troy  Jones  (70)  are  two  of  many  that  analyze  this  issue. 
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pursued.  The  approprlaceaess  oC  performance  Inceuclves  needs  Co  be 
reconsidered. 

12.  Incenclves  Hava  to  Have  Organizational  Visibility  to  Work.^^ 

This  addresses  Che  query  raised  eloquently  by  Hunt  la  bis  provocative  sod 
well  researched  papers.  This  pilot  study  does  not  answer  that  question 
directly.  What  was  apparent  and  germane  to  the  Issue  was  the  absence  of 
implemencaclon  within  Che  organization.  To  Che  extent  chat  there  is  no 
organizational  liability  to  not  making  the  contract  work,  little  heed  is 
paid  CO  It.  Individual  responsibility,  one  would  hazard  a  guess,  could 
achieve  chat  end. 

1 3 .  CPIF  Contracts  are  Fundamentally  the  Same  as  CPFF  Contracts. 

There  was  not  an  opportunity  to  study  this  point.  But  many  of  Che  CPIF 
contracts  were  esseaclally  CPFF.  For  example  some  contracts  when  carefully 
analyzed  turn  out  to  have  Hat  share  lines.  The  multiple  Incentive  Chat 
apparently  had  a  70/30  share  on  cost  really  had  a  9S/S.  It  5s  not  diffl* 
cult  CO  design  a  multiple  Incentive  chat  la  close  to  a  CPFF  in  terms  of 
cost  share.  In  addition  It  Aas  the  potential  for  higher  fees  through  per* 
formance  and  schedule  bonuses.  In  some  ways  multiple  Incentivea  can  provide 
for  almost  as  much  protection  as  a  CPFF  and  they  can  have  the  additional 
advantage  to  Che  contractor  of  hopefully  confusing  Che  government  so  Chat 
they  can  achieve  greater  management  flexibility. 

lA.  Cost  Type  Contracts  Result  in  Inefficient  lllxh  Cost  Producers. 

This  question  was  not  addressed  In  Che  pilot  studies. 
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See  Hunt's  work  such  as  117. 


CONCtUniNC  REMARKS 


This  part  of  Che  study  clearly  suggests  the  need  Co  revise  current  Incen¬ 
tive  procurement  methods.  Tentative  ideas  at  this  point  include  the  need  to: 

1.  rethink  the  specific  goals  of  the  Incentive. 

2.  more  accurately  assess  and  reflect  contractor  motivations. 

3.  develop  nev  incentive  structures  that  match  contractor  motivations. 

4.  find  out  why  industry  does  not  implement  incentives. 

5.  reassess  the  use  of  performance  and  schedule  incentives  as  to  form 
and  application. 

6.  carefully  assess  profit  levels  —  fee  pools  as  they  exist  are  inade¬ 
quate  motivators. 

7.  streamline  Che  administrative  process  to  permit  Che  incentive  Co 
function. 

8.  rebuild  a  viable,  constructive,  cooperative  team  atmosphere  between 
Che  government  and  industry,  and 

9.  implcraeac  a  broad  training  program  to  provide  responsible  indivi¬ 
duals  with  the  necessary  background  to  perform  their  jobs. 

Since  Che  sample  is  relatively  small  the  results  must  be  viewed  with  prudence. 
The  results  of  the  questionnaires,  Che  interviews,  the  workshop,  and  the  literature 
base  are  combined,  analyzed  and  synthesized  into  final  conclusions  and  recommenda¬ 
tions  in  Volume  One. 

As  a  final  note,  this  Volume  II  can  be  best  comprehended  after  studying 
Volume  Three.  To  fully  appreciate  Che  implications  cited  one  needs  to  be  familiar 
with  the  research  base.  Ample  cross-reference  has  been  provided.  Each  major  sec¬ 
tion  of  this  paper  is  supported  by  the  related  Volume  I  literature  base. 
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!•  Zncroduction 

Xn  «  scathing  indictasnt  of  incsntivo  contracting  in  s  1960  report  in 
support  of  ths  Raragotiation  tct<  the  Monorabla  Carl  Vinson*  than  Chainun  of 
tha  Anad  forcas  Sonata  Appropriations  CosMittsa*  soundad  tha  distinctioo 
tatwaan  axtra  profits  resulting  tram  inflated  aatiaatas  of  initial  cost«  and 
those  associated  with  laprovsd  parforaanca*  Carl  Vinson's  conviction  of  tha 
innate  evil  of  the  incentive  typa  contract  fueled  his  datscainatioa  to  see  tha 
Truth  in  Negotiation  jLegislation  becoae  law.^  In  a  1941  article  by  Glenn 
Loyd,^  the  incentive  {type  contracts  are  criticized  as  having  targets  that  ara 
too  high.  In  his  article  he  also  refers  to  siaiiar  experiences  froa  World  War 

i 

X.  And  in  a  1923  contract  court  case  of  J.  J.  Preiss  and  Co.  v  United  States* 
the  Court  of  Claims  reviewed  the  bonus  provisions  (BO-20)  and  concluded  that 
"contracts  of  this  character  will  not  be  looked  upon  with  favor  by  this 
court. Yet  in  1963  Secretary  McNamara's  first  Armed  Services  Progress 
Report  to  President  Kennedy  we  find;  "Our  best  estimate  is  that  for  every 
dollar  shifted  to  firm  fixed  price  and  incentive  contracts*  we  should  be  able 
to  reduce  final  costs  by  at  least  10%.  .  . 

^See:  "Truth  in  t^egotiation:  The  Legislative  Background,"  Herbert 
Roback,  a  paper  presented  to  the  American  Bar  Association,  Honolulu,  August  8* 
1967. 

2 

Glenn  A.  Loyd,  "Pricing  in  War  Contract,"  in  Law  and  Contemporary 
Problems  235  (1943). 

^J.  J.  Preiss  &  Co.  v  U.S.,  58  Ct.  of  Claims  81. 

Secretary  McNamara's  report  to  the  President;  PirsL  Armed  Services 
Progress  Report,  July  dth,  1963,  pp*  8  and  9. 
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These  past  two  and  one-half  years  (2  years  with  support)  have  been  spent 
trying  to  unravel  the  dichotoaiy  of  opinion  suggested  by  the  events  recorded 
above.  The  drudgery  of  tedious  research  of  sifting  through  the  microfische 
and  old  Husky  files  was  aollified  by  the  knowledge  that  X  had  played  a  part  on 
that  stage  in  the  lata  fifties  and  early  sixties  in  the  developoant  and  iople- 
oentation  of  the  incentive  contract  philosophy*  Zt  is  tise  to  look  back  and 
sea  if  in  fact  4  aonster  had  been  crested*  Xt  is  hoj^  that  this  bibliography 
will  provide  a  rich  source  of  inforeation  for  future  practitioners*  Isgisls* 
tors  and  scholars.  The  ■aterlsls  are  organized  to  allow  a  convenient  access 
to  research  on  the  relevant  issues*  This  is  the  only  document  available  that 
suamarlzes  and  organizes  the  existing  Ixterature. 

Organization 

The  important  papers*  books  and  studies  are  synopsized  and  organized  into 
relevant  categories.  The  particular  items  were  selected  to  provide  a  balanced  ' 
and  representative  review  of  the  literature  available.  Eleven  sections  are 
included:  they  range  from  the  early  history  to  recent  application.  Alas,  it 
must  also  be  recognized  that  the  representation  was  constrained  by  the  element 
of  time  and  space.  As  noted  earlier  this  literature  summary  was  the  first 
phase  of  this  study. 

History  of  Incentives 

The  literature  clearly  reveals  that  incentives  In  contracts  are  not  new. 
Incentive  type  contracts  were  used  during  World  War  I  (bonus-for-savings)  and 
World  War  XX  (target  price  contracts).®  As  revealed  In  the  congreseional 


History  of  Incuntive  Contracts.  Chapter  one  of  Incentive  Contracting, 
Contract  Management  Institute,  1966  by  Bass.  Nolan,  and  Kennedy,  pp.  2,  3,  4. 
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hearin<js  of  tha  lata  fifties*  inceative  contracts  were  widely  eaployed  in  the 
fifties  and  received  avid  reviews  by  tha  Armed  Services  Appropriation  Hearings 
in  those  years.  The  principle  contract  type  used  was  the  F9X.  During  the 
fifties  its  use  varied  from  a  high  in  19S4  of  2S%  to  a  low  of  9%  in  1951. 

CPIP  contracts  averaged  about  two  or  three  percent  starting  in  1953*  But  the 
real  headliner  of  the  fifties  was  the  CPPP  which  went  steadily  fro*  8.6%  in 
1951  to  36%  in  1960.  Several  events  appear  to  have  influenced  the  NcMaaura 
thrust  to  reducing  CPPP.  These  included  (1)  the  increasing  aaount  of  nonsy 
required  to  develop  weapon  systeas  and  the  ensuing  shift  in  the  purchase  of 
research  and  developownt  from  an  overhead  item  in  the  purchase  of  the  end  item 
to  a  line  item  or  a  separate  contract.  (2)  the  ewissive  overruns  of  the  fifties 
as  revealed  through  congressional  and  GAO  studies*  <3)  the  criticism  of  cost 
type  contracts  voiced  in  scholarly  academic  studies  such  as  The  Weapon  Acoui** 
a  it  ion  Process  by  Scherer  and  Peck  which  highlighted  overruns  on  12  systeas 
averaging  320%  and  ranging  from  17  to  700%,  ...  and  (4)  the  impact  of  the 
Monterey*  California  Conference  of  1963  at  which  convened  the  captains  of 
imlustry  and  tha  generals  and  admirals  of  tha  services  to  study  acquisition 
policies  and  make  the  necessary  changes  to  the  current  policies  to  implement 
the  reconoiendations.  As  a  result  of  the  above*  goals  were  set  by  McNamara  for 
the  reduction  of  the  CPPP  contracts  and  the  implementation  of  incentives*  In 
fact  the  percentage  of  CPPP  contracts  were  reduced  from  a  high  to  1962  of  38% 
to  trj.li  in  1961.  The  Department  of  Defense  in  1962  moved  rapidly  to  imple¬ 
ment  incentives.  It: 

A.  Revised  ASPR  Section  III*  Part  4  to  emphasize  and  explain  the 
incentive  approach*  March  8,  1962. 

B.  Published  first  incentive  contracting  guide  October*  1962. 

C.  Published  a  revised  Air  Force  Guide  to  pricing  70-Z-3. 
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0.  Prepared  aitd  distributed  two  rnfuioial  train.’.n<j  <juidea  on  incentives 
and  value  engineering.  July  2,  and  August  1,  1962. 

S.  Trained  180d  .tir  Force  personnel  in  one  day  incentive  contract 
sessions  bett-'een  14  September  and  2S  October  1062. 

P.'rt  of  chat  session  stated  that  *The  naM  of  the  gaae  is  incenti>aa«  ths  CPFF 

contract  is  dead.*^ 

Thus  was  born  ths  oodsm  era  of  Incentivw  contracts*  Thass  contracts 
with  increasing  cuupiexitias  and  aophistlcatiOA  were  usad  throughout  ths  *60's 
and  '70's.  And  with  varying  dsgrees  of  success*  As  ths  lltersturs  dsaea- 
stratea  ths  critics  continua  to  chew  et  ths  basis  of  ths  atsllion*  Nuasrous 
studies  were  undertaken  to  prove  or  disprove  the  vsiidity  of  the  incentive  • 
contract  concept.  The  studies  particularly  thrived  in  the  late  60 's  and  early 
VO's.  These  were  conducted,  for  exaaple,  by  the  governsMOt  oriented  think 
tanks  ( Kand.  LMl .  tOA)  and  at  OCiU  oriented  graduate  programs  such  as  HIT, 
Berkeley,  Stanford  and  Ohio  State  Universities.  The  students  were  usually  but 
not  exclusively  silicary  officers  or  oovernwent  eitifiloyees.  In  addition  ths 
subject  began  to  attract  a  saall  cadre  uf  acadesicians  .  .  .  particularly 
economists  attracteu  by  the  work  of  Scherer  and  Peck  and  operations  research 
faculty  attempting  to  modal  the  Incentive  process  or  to  tackle  the  problems  uf 
decision  making  under  various  levels  of  uncertainty.  Over  this  sams  time  span 
the  fundamental  philosophy  of  weapon  acquisition  has  varied.  Prograa  defini- — 
tlon,  Fly  Before  you  Buy,  Life  Cycle  Costing,  Multi-year  Buys,  Weighted  Guide'- 
lines.  Award  Pee  contracts,  CSTS's  and  related  ccncepts  have  in  a  dynamic 
sense  formed  the  milieu  within  which  the  contract  was  operable* 

^USAP  .*PSC  Management  Conference  Newsletter  9,  page  39,  18  February  *63. 
Ons  of  the  Periodic  newsletters  on  follow-up  on  Monterey  Conference. 
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Taxonomy 

Several  organizational  formats  were  suggested.  The  decision  process 
could  have  been  a  sound  basis  of  departure.  Similarly  a  schematic  of  the 
inputs  and  outputs  of  contracting  for  weapons  systems  would  have  been 
feasible.  Perhaps  the  use  to  which  the  data  would  be  put  would  also  have 
been  helpful.  After  working  with  these  and  several  others,  it  was  decided 
to  use  the  format  that  would  best  assist  the  completion  of  stages  II  and  III 
of  this  project.  Therefore,  the  papers  were  organized  primarily  to  provide 
for  the  easy  and  convenient  access  to  evaluate  the  project's  hypotheses. 

Methodology 

Each  of  the  tapes  synopsized  was  personally  read  in  its  entirety.  The 
impressions  were  taped  and  the  tapes  typed.  The  master  bibliography  was 
compiled  initially  from  the  biblicgraphies  from  the  papers  reviewed.  The 
initial  list  was  compiled  from  sources  at  the  major  DOD  procurement  schools, 
educational  centers  and  the  review  of  the  traditional  trade  and  academic 
journals.  In  addition,  the  materials  from  the  author's  private  collection 
was  taped  and  reviewed.  In  some  instances  the  author's  copies  of  materials 
from  the  50 's  and  the  early  and  middle  60 's  appear  to  be  the  only  copies 
left  in  print. 

Materials  and  suggestions  for  materials  were  received  from  across  the 
country  after  the  NCMA  Newsletter  article  on  this  research  project.  These 
were  included  as  appropriate. 


II.  History  of  Incentive  Contracts 


The  reviev'  of  the  literature  clearly  documents  that  the  incentive 
contract  is  not  a  new  idea  in  the  annals  of  the  procurement  world.  Incen¬ 
tives  were  used  during  World  War  I  and  World  War  II;  the  type  and  kind  varied 
but  the  concept  and  assumptions  seemed  to  be  the  same.  Rapid  growth  occurred 
in  the  fifties.  Witness  Karl  Vinson's  fight  as  noted  in  the  synopsized  paper 
on  page  13  in  this  section.  But  McNamara  gave  them  his  support  and  the 
Monterey  Conference  placed  them  as  high  priorities  and  implemented  the  neces¬ 
sary  legal  approvals  to  launch  them  in  their  dominant  use  in  the  sixties. 

The  following  papers  and  articles  in  this  section  partially  trace  this 
development.  Sea  also  the  history  of  incentives  in  the  Kennedy,  Nolan,  Bass 
Manual  on  incentive  contracting  under  the  section  in  Incentive  Contracting 
Manuals . 

1 .  First  Aircraft  For  U.S.  Army;  Advertisement  and  Specification  for  a 
Heavier  Than  Air  Flying  Machine,  Allen,  James.  Brigadier  General,  Army 
Archives,  Dec.  23,  1907,  3  pages. 

This  contract  is  often  quoted  as  a  first  example  of  the  use  of  an 
incentive;  but  it  is  not  the  first.  See  page  19  for  earlier  usage.  The 
document  outlines  the  conditions  of  product  acceptance  under  a  general  head¬ 
ing  of  General  Requirements.  There  are  14  listed  requirements  for  the 
bidders.  The  aircraft  is  to  fly  at  least  36  MPH:  forty  miles  an  hour  is 
set  as  the  target  and  deviations  from  target  are  associated  with  different 
costs  to  the  government.  The  bidders  had  to  submit  costs  associated  with 
speeds  ranging  from  36  to  40  MPH.  Paragraphs  5,  6  and  7  spell  out  the 
terms  of  acceptance.  There  were  six  days  allowed  for  response. 
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2.  NeROtiation  Handbook,  //ORDM  42,  Gruver,  K.,  Office  of  the  Chief  of 
Ordinance,  U.S.  Army,  June  1,  1951,  69  pages. 

This  manual  is  an  excellent  source  for  the  policies  and  procedures  of  the 
Army  ordinance  in  1951.  Of  particular  interest  is  the  negotiations  checklist 
in  Appendix  1.  Also  of  interest  to  the  student  or  practitioner  of  incentive 
contracts  is  the  philosophy  associated  with  competition,  pricing,  facilities, 
and  type  of  contracts.  One  page  12  it  reviews  the  type  of  contracts  used  by 
the  Army  and  their  appropriate  application.  There  is  absolutely  no  mention 
of  the  incentive  contract  in  this  section  or  for  that  matter  anywhere  in  the 
manual.  The  only  item  that  even  approaches  Che  concept  of  the  incentive  is 
the  form  five  of  the  fixed  price  redeCerminable  type  contract.  Incentives 
were  to  be  allowed  only  where  the  contractors'  performance  had  been  outstand¬ 
ing.  The  document  includes  a  selection  of  Che  factors  that  are  normally 
considered  in  Che  determination  of  contract  type.  Included  are  Che  firmness 
of  Che  requirement,  Che  need  for  flexibility,  and  Che  nature  and  extent  of 
government  furnished  property.  The  statuary  limitations  on  profit  by  con¬ 
tract  type  were  discussed:  for  cost  type  contracts  Che  fee  limits  were 
10  percent  generally.  The  exceptions  were  15  percent  for  R&D  and  6  percent 
for  architectural  contracts. 

3.  An  Analysis  of  the  Management  System  for  the  Development  and  Support  of 
Propulsion  Engines,  Kennedy,  John  J.,  Ohio  State  University,  1959,  37 
pages. 

This  master?'  thesis  describes  an  innovative  approach  to  Che  development 
and  support  of  propulsion  systems.  Initiated  in  about  1956  this  system  pro¬ 
vided  for  a  comprehensive  management  system  for  Che  Army,  Navy,  and  Air 
Force's  development  of  weapon  systems  propulsion  engines.  The  focus  was  the 
aircraft  and  mis  .  lies  engine  advisory  groups  (key  generals  and  admirals)  chat 


mot  at  regularly  scheduled  mettiiigs  to  review  and  approve  tl»e  entire  spectrum 
of  development  of  engine  systems  including  rockets,  nuclear,  jet,  and  air 
breath  systems. 

The  system  is  of  particular  interest  because  of  its  flexibility  and  its 
freedom  from  cumbersome  regulatory  constraints.  The  paper  is  in  several 
parts : 

A.  Introduction  .  .  .  Importance,  limitations,  organization; 

B.  The  product  improvement  system  .  .  .  Policies,  procedures  ct  al; 

C.  Evaluation  of  product  improvement  system,  and 

D.  Recommer.dat ions  and  conclusions. 

The  system  came  into  being  when  development  costs  were  pulled  out  of  the 
final  price  of  the  end  item.  This  combined  with  the  sharply  increasing 
expenditures  for  R4D  led  to  the  development  of  an  informal  system  for  the 
review  of  R&D  for  all  Services  by  the  Aircraft  Missiles  Engine  Advisory 
Croup.  This  paper  describes  the  development  of  that  system  and  its  strengths 
and  weaknesses. 

4 .  Air  Force  Systems  Command  Manual — Procurement  Contract  Management  Manual. 

Headquarters,  AFSC,  July  14,  1961,  lOl  pages. 

The  nature  of  contract  manage.aent  and  its  constituent  parts  are  the  sub¬ 
jects  of  this  document.  It  has  three  chapters:  contract  management  teams, 
guidelines  for  critical  areas  of  contract  management,  and  special  areas  of 
consideration. 


As  of  '61  the  ASPR  identified  the  following  contract  types:  fixed  price, 
fixed  price  with  escalation,  six  types  of  fixed  price  with  price  redetermina¬ 
tion,  two  types  of  fixed  price  with  incentive  formula  cost  plus  incentive  fee. 
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coat  plus  «  Cixsd  fas.  cost«  cost  shsrins*  tlM.snd  Mtsrisl*  labor  hour* 
psrformancs  Lncsntivs*  and  valus  «n«jtn««rtn9  Incsntivs. 

Tha  appropriate  contract  typs  Is  ascribed  based  on  the  sta90  oC  the 
procurement.  Eleven  stages  are  presentedt  these  Included  the  basic 
exploratory  research*  the  feasibility  study*  the  design  study*  the  blueprint 
and  breadboard  ax>ck-up  (CPI^D*  the  prototype*  the  test  program,  production 
en9ineerin9  (CPIP)*  the  first  production  (PPX)  and  finally  subsequent 
production  (PP).  This  document  qives  a  valuable  insiqhc  into  the  then 
proposed  policies  on  contract  usaqe. 

e 

5 .  Hanagenent  Procedures  at  Electronic  Systems  Division  Prleflnq  to  the 
Commander  AKSC.  KSO*  USAP*  April  27*  1962*  12  paqes. 

The  document  lunmarlses  the  briefinq  by  Colonel  ScurlocHi  it  has  five 
sections:  1.  Systeu  Manaqement*  2.  Configuration  Hanagement*  1.  Consolidaced 
Program  Management,  4.  Financial  Management*  and  S.  Procurement.  The  latter 
Section  on  procurement  has  a  description  of  the  electronic  systses  division's 
approach  to  contracts. 

The  purpose  of  the  briefing  was  to  explain  the  cost  overruns.  These 
were:  1.  Contractor  Buylns*  2.  Inadequate  specifications*  3.  Unforseen 
engineering  probleias*  4.  Revisions  and  reflnemants  of  needs,  and  S.  Overhead 
adjustments.  Of  these,  the  largest  nuisber  of  overruns  were  caused  by  upward 
overhead  adjustments.  However,  the  greatest  dollar  overruns  ware  caused  by 
one  or  a  combination  of  the  others.  The  remedies  offered  include  one  on  the 
use  of  iiicentivus.  The  provisions  fur  cost  control  wure:  I.  Complete 
fipecif  ica- ions,  2.  Detailed  coat  estimates*  3.  The  use  of  Incentlvwpenalty 
provisions,  and  4.  Expenditure  management  reviews  and  controls. 
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On  Incentives  .  .  .  'to  us,  tha  standard  hSPR  cost  Incentivs  provision  is 
slanted  too  much  toward  incraaainij  the  fee  for  cost  reduction  and  not  enough 
toward  penalizing  the  contractor  for  Incurring  an  overrun  in  costs."  Toward 
that  end,  the  SPO's  wars  directed  to  apply  penalties  to  ths  existing  incentive 
contracts.  It  was  recognized  that  each  contract  had  to  stand  on  its  own.  In 
the  concluding  section  the  problee  of  the  letter  contract  is  discussed  end  its 
impact  on  overruns  recognized. 

This  is  a  provocative  document.  It  cited  the  major  causes  as  perceived 
by  ESO  for  overruns.  Could  incentives  solve  these  problems? 

fi.  The  Department  of  Defense  as  a  Buyer,  Kennedy,  Or.  John  J. ,  School  of 
Systoios  and  Logistics,  Ohio  Statu  University,  October,  1962,  22  pages. 

The  paper  covers  six  areas s  1.  The  development  of  procurement  law,  2. 

The  organization  Cor  procurement  in  the  Department  of  Defense,  1.  The  basic 
functions  of  pruccroment  law,  4.  The  methods  of  procurement,  5.  The  types  of 
contracts,  and  6.  Thu  contract  clauses.  Of  particular  Interest  for  the  Incen* 
tive  contract  and  the  development  of  contract  law,  some  statistics  on  method 
of  procurement  an<l  the  use  of  contracts. 

The  applicable  statute  was  the  3710  statute  of  March  2,  1861.  These  were 
revised  in  1Q63.  These  provisions  made  competitive  advertising  mandatory 
except  in  emergencies.  In  1916  in  .inticipat ion  of  war  the  National  Defense 
Council  chaired  by  Bernard  Baruch  was  created,  and  the  18S8  statute  was 
revised  to  permit  negotiation.  Between  the  first  and  second  world  wars  the 
policy  reverted  back  to  tha  1861  statutory  requirements  for  formally  adver~ 
tised  bids.  During  World  War  II  negotiation  again  became  necessary.  In  1947 
Congress  passed  tile  Procurement  Act  which  provided  the  services  with  greater 
flexibility  and  permitted  negotiation  under  seventeen  stipulated 
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circua«tAnc«s.  Froa  19S1  through  1959  naiqotlAtad  procur«Mnts  aor* 

than  tl2%  ot  000  dollars*  Xn  that  saaMi  tiaa  psriud  cost  typ«  contracts 
Incraasad  team  12*7  pvreant  to  45  parcont*  Fixsd  pries  types  dsclinsd  propor~ 
tlonataly.  In  1959,  1.2  percent  ot  all  contra<;t  dollars  ware  on  C91f  eon> 
tracts  and  15.1  percent  on  CPir.  At  that  tiaa  incentive  contracts  oould  only 
be  utilized  after  it  was  foraally  deterained  by  the  contracting  authority  that 

(1)  this  aethod  is  likely  to  result  in  a  lower  price  than  optiaal  aaans,  and 

(2)  it  is  iapraetical  to  acquire  tlie  desired  itea  without  the  use  ot  such  e 
contract. 

7.  Copy  of  letter  sent  to  the  Industry  Associations  by  the  Office  of  the 
Assistant  Secretary  of  Defanae,  Weighted  Cuidelinas,  Washington,  D.C., 
August  8,  1951,  2  pages. 

This  letter  accoapanied  the  proposed  change  in  ASM  3>808  that  had  been 
revised  to  provide  a  new  defense  profit  policy  to  use  the  profit  aotive  as  a 
stieulus  for  effective  and  economical  contract  performance.  The  paper  attach* 
ed  outlined  the  weighted  guidelines  technique  to  be  used  in  the  deteraination 
of  the  target  fee  for  the  negotiation  session.  The  letter  notes  that  the  ASPR 
had  been  revised  to  eliminate  the  adainistrative  fee  limitations  for  cost  type 
contracts.  This  opened  the  way  for  the  use  of  the  higher  fees  associated  with 
incentive  type  contracts.  The  letter  was  signed  by  the  then  chairman  of  the 
ASRP  committee.  Colonel  William  W.  Thybony. 

The  attached  draft  of  the  weighted  guidelines  ASPR  provisions  included  a 
range  of  fees  associated  with  the  different  type  contracts: 


Cost  plus  a  fixed  fee 

0 

-  1% 

CPlP““cost  only 

1 

-  2\ 

CPiy— multiple 

1 

-  3% 

KPI— cost  only 

2 

-  4t 

t’PI— mult  iple 

3 

-  5% 

m-u 


FPl— proMpactlv* 
KPP 


4- 5% 

5- 7% 


8.  775  S<irtgs  Manual  W«dpons  Acgulaltlon.  USXF,  AFSC  SysteM  Prograa 

M«na9«Mnt  rUnu«l,  March  16«  1964,  31  p«<}44. 

This  sanual  has  an  exc«llant  chart  outlining  tha  acqulsitlca  process* 

And  it  Is  interest in<|  as  an  historical  docuaent  on  tha  policies  and  procedures 
as  they  existed  at  that  time.  It  has  four  partst  (1)  Conceptual  phase 
definitions,  (2)  Definition  phase,  (3)  Acquisition  phase,  and  (4)  Operational 
phase.  Of  particular  interest  to  the  Incentive  study  is  paragraph  2-45 
wherein  the  contractor  must  initially  provide  an  incentive  arrangement 
spucifyinq  a  value  statuMuiic  fur  the  multiple  incentives  and  tha  proposed  use 
of  the  incentives  to  assure  the  attainment  of  the  contract  objectives. 


9.  Monthly  Summary  Report,  NASA  Incentive  Contracts.  Christenat,  H*  8., 
Director  Incentives  and  Pricing  Division,  Office  of  Procurement,  NASA 
Headquarters,  June  15,  1965,  84  pa<je3. 

This  sunxaary  report  is  an  example  of  the  in-house  data  that  the  services 
maintained  for  the'.r  own  use.  In  fact  the  document  is  not  for  public 
dissemination  and  is  marked  as  such.  This  is  one  of  the  monthly  summaries  of 
all  the  NASA  Incentive  contracts  that  were  in  beinq  at  that  time.  It  contains 
four  parts:  1.  Contracts  awarded,  2.  Contracts  in  negotiation,  3.  Evaluation 
of  incentive  effectiveness,  and  4.  Incentive  contracts  currently  under 
administration.  Of  the  112  contracts,  57  were  CPIP,  7  were  CPIF/CPAP,  23  were 
CPAP,  22  were  PPI,  1  was  an  PPI/CPAF,  and  2  were. 

A  summary  statement  is  provided  on  each  contract.  These  documents  would 
provide  an  interesting  source  for  the  analysis  of  Incentives. 
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10.  Truth  in  NggotUtlon;  Th«  L«qtstlJtiv  Background.  Robitck,  H«irb«rC, 

MilitAry  Op«r«tiona  SubcoMlttM,  CooMitte*  on  Cov«rna«nc  Opnrnclona, 

U.S.  Houe*  oC  Con9r«aSt  August  8,  1967,  36  psgss. 

Ths  truth  in  nsgotlstion  lagislstion  was  hotly  dsbstsd.  This  suMsry 
pspsr  on  Its  sMrgenca  is  dlvldsd  into  ths  following  partsi  (1)  CAO  intarsst 
in  contract  audit,  (2)  Govarnaont  rosponss  to  dsfsctitfs  pricing,  (3)  Hr* 
Vinson's  fight  against  Incsntivs  contracts,  <4)  Houss  action  and  Ssnats  dafsr> 
rai,  (S)  Intsris  rsconsidaration,  <6)  Issues  on  ths  Ssnats  side,  (7)  Ths 
industry  view,  (8)  Drafting  a  bill  with  ssesptions,  (9)  Proposal  to  asMnd, 

(10)  Ths  100,000  dollar  floor,  (11)  Offssts  of  faulty  PAA  data,  (12)  Knowlsdgs 
of  faulty  subsission ■-  (13)  Mandatory  exemptions,  and  (14)  Halting  it  work* 

There  are  113  footnotes* 

Mr*  Karl  Vinson,  a  pionssr  of  profit  control  legislation  in  ths  30'«,  and 
at  ths  tins  chairman  of  thn  Armed  Services  CosMittss  was  adamantly  opposed  to 
incentive  contracts*  He  thought  of  them  as  profits  on  profits  and  alleged 
that  contractors  mads  profits  through  merely  increasing  targets  rather  than 
improving  performance*  Mr*  Vinson  had  sponsored  the  Vinson^Trammel  Act,  ths 
Smith-Vinson  Bill  on  the  eve  of  World  war  IZ,  and  led  the  flight  for  the  Rene* 
gotiation  Act  of  *51*  He  then  went  after  incentives  which  he  saw  as  a  perni* 
cious  device.  The  paper  notes  that  the  incentive  method  reached  the  senith  of 
its  trial  period  in  the  late  SO's.  The  giant  space  companies,  lad  by  Boeing, 
coiitested  the  Renegotiation  Act  in  the  tax  courts.  They  wanted  assurance  that 
the  incentive  profits  once  earned  would  not  be  drained  off  through  renegotia¬ 
tion.  After  an  extension  of  the  bill  successfully  passed  the  congress.  Hr* 
Vinson  in  an  ef-fort  to  stem  the  tide  of  incentives  led  the  fight  for  cost 
certification  and  truth  in  negotiations.  Along  the  way  he  introduced  numerous 
studies  that  had  been  conducted  by  the  GOA  alledging  abuse  by  the  incentive 


cuntr4ct«  Th«  conJitiona  for  ade^uata  procuremant  wara  uafinad  by  Coaptrollar 
Canaral  Joseph  Caapbeil  to  bat  (1)  isaximua  cuapatltiun,  (2)  cuaplcta  and 
accurata  ooat  information,  and  (3)  selection  of  the  proper  contract  typa« 

Nr.  Vinson  was  convinced  that  the  proper  type  was  not  the  incantiva.  Between 
*57  and  '63  the  Coaiptroller  General  eede  82  published  reports  to  the  congress 
on  over-pricing  under  contracts  negotiated  by  the  three  eilitary  services. 
Prior  to  *S7  there  were  no  audita  on  fixed  priced  contracts. 

The  notes  provide  a  rich  source  on  the  history  of  incentives.  For 
exanple  the  study  by  the  Coeptroller  Cenetsl  in  1959  of  twenty-five  large 
aerospace  fims  naxing  the  largest  repayments  for  excesakve  profits  found 

i 

that : 

t.  Profits  on  sales  for  contract  type  were  18.3  for  FP,  10.6  for  PPIS. 
8.8  on  FPi.  and  4.9  on  CPIF.  ^ 

2.  Profits  on  net  worth  were  71.3%  for  the  aircraft  and  eissile  con- 

I 

tractors  for  which  67%  of  their  contracts  were  'incentive.  Of  partic¬ 
ular  interest  are  notes  21.  31.  39.  51.  62.  and  95. 

To  close,  let  nie  quote  Vinson.  "I  am  fighting  this  'because  X  know  it 

i 

(incentives)  is  costing  the  country  a  lot  of  money  under!  the  guise  of 
efficiency." 

11.  ASPR  Manual  for  Contract  Pricing.  OOO.  US  Govt..  Assistant  Secretary  of 
Defense  (ISL),  Feb.  14,  1969,  ISO  pages. 

This  1969  manual  supersedes  the  manual  of  Oct.  1965.  It  is  intended  as  a 
guide  to  be  used  in  the  pricing  of  contracts  by  government  personnel  in  OOO. 
Tlie  book  is  divide<)  into  18  sections.  Like  the  original  manual  of  1965,  it 
has  a  section  on  contract  types  (Section  2).  Some  29  pages  are  devoted  to  a 
description  of  the  contracts  and  their  usage.  Detailed  graphs  are  provided; 
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and  a  diacua-jion  o<  thalc  iisa^#  ia  int^nJad  to  4£aist  th«  boyar  la  th«  *ppro- 
prlata  selection  of  tha  contract*  Tha  factors  that  ars  Idantlflad  1a  ths 
ijuida  as  l.Bportant  In  contract  aalactl.on  arat  1*  tha  incantlv^  approach  (to 
select  a  contract  that  will  aotivata  tha  contractor  to  control  coats)*  2*  ths 
'jnctf rtaintles  in  perforaianca  (typa  and  coaplexity  of  tha  iten,  stability  of 
desijn,  tha  period  of  tha  contract  parforsanca,  and  tha  length  of  ths  produc¬ 
tion  nin),  3.  tha  contract  environoant  (extracontractual  influancas)*  4.  tha 
accounting  syatea  (does  it  give  you  tha  necessary  data  for  tha  contract  type)* 
and  0.  negotiation  (don't  agraa  on  contract  typa  bafora  tha  othar  taras  and 
conditi.ons  ara  agreed  to)  • 

Of  particular  interest;  by  1969  (the  writing  of  this  nanual)  ths  CPfP 
coAtract  was  described  as  intended  for  uss  in  research,  exploratory  develop¬ 
ment  ,  or  in  advanced  development  whan  tha  nature  of  tna  work  required  It, 

(The  CPIP  was  to  be  used  when  a  fixed  price  typa  could  not  be  or  whan  you  did 
not  want  to  use  a  CPtfi',) 

This  document  is  very  informative  of  the  DOD's  perspectives  on  ths  pro- 
I  curement  policy  of  that  period.  It  is  particularly  interesting  when  placed  Ir, 

the  context  of  tha  Pre-1962  Monterey  Conference  policies. 

12.  Historical  Development  of  Procurement  Methods,  Cox,  Edward  (Army)  and 
criarlea  E.  Jarrett  (OSAO),  000,  1970,  47  pages. 

Government  proi:urement  methods  incleda  both  advertising  and  negotiation. 
Historically  the  preferred  method  has  been  formal  advertising.  But  in  prac¬ 
tice  the  000  often  purchases  the  large  bulk  of  its  weapons  through  negotia-^ 
tion.  This  paper  written  by  two  government  employees  both  with  a  long  record 
of  gtivernment  procurement  experience  traces'  ths  development  of  these  procurs- 
inent  metho.ls  from  1792  to  1970.  Each  of  the  seventeen  statutory  exceptions 


for  th«  us«  of  n«9otiation  Instead  of  advertisini|  is  discuss«?d  separately. 
This  is  ait  excellent  reference  for  a  general  overview  of  governssne  procure 


ownt  Methods  and  their  use  over  tits  years. 

13.  Government  Procurement  Policyt  k  Survey  of  Strategies  and  Technl<7ues. 
Lenkt  Barry  B.,  Office  of  Naval  Re>:.arch*  June  1977,  34  pages. 

Hr.  Lcnk  presents  a  discussioi.  of  the  military  procurement  policies'  from 
1947  to  present.  Alternative  contract  types  are  discussed  with  eiphasis  upon 
the  allocation  of  risk  between  the  contractor  and  the  government.  Strategies 
for  the  acquisition  of  auijor  weapon  systems  are  examined,  and  the  impact  of 
these  strat-tgies  upon  completion  in  the  procurement  process  is  considered.  X! 
is  one  of  several  references  that  provide  an  overview  of  contract  types  and 
acquisition  policies. 
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III.  Incentive  Contrectinq  Guides  and  Manuals 

There  have  been  relatively  few  eanuals  or  training  guides  developed  by 
the  governaent  or  private  induetry  for  the  training  of  their  personnel  in  the 
theories  of  incentives.  They  include  the  two  1962  informal  manuals  provided 
by  the  Air  Force  School  of  Systems  and  Logistics  for  their  personnel^  the 
original  Harbridge  House  Training  Manual  of  that  same  year,  the  000  Guide  of 
*.96S,  the  196S  NASA  Incentive  Contracting  Guide,  and  the  1968  Joint  D00/t<ASA 
Incentive  Contracting  Guides.  Also  included  on  a  related  topic  is  the  NASA 
CPAF  Guide  of  1967.  Non-government  training  manuals  Include  those  of  The  Con¬ 
tract  Management  Institute's  which  were  conmi&sioned  by  NASA  for  the  training 
of  their  personnel,  a  sunual  written  fay  Professor  Ralph  Nash  of  the  George 
Washington  University,  and  the  training  outline  published  by  the  American 
Marketing  Association  for  use  in  their  training  course.  In  some  instances 
individual  government  segments  published  material.  For  example,  see  "Stoics 
and  Nomagraphy,"  developed  and  published  by  W.  Hagen  of  the  Marshall  Space 
Plight  Center  (p.  2S),  and  Major  Gunn's  "Synopsis  and  Guide"  for  use  by  Air 
Force  Acquisition  personnel  (p.  28). 

The  guides  ace  valuable  on  several  counts: 

1.  They  document  the  historical  development  of  the  policy  and 
procedures, 

2.  They  provide  a  tractable  history  of  the  intentions  and  objectives  of 
the  incentive  contract,  and 

3.  They  use  clues  as  to  the  perceived  expectations  in  their  use. 

Taken  together  the  manuals  provide  responses  to  most  of  the  inquiries 

that  we  can  raise  about  incentives.  Whether  ee  agree  with  tiie  positions  taken 
or  the  validity  of  the  claiiu  and  reasoning  is  of  course  a  different  matter. 
And  the  objectives  have  changed  over  time  The  intent  of  the  early  incentives 
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was  apparently  to  assure  perforeance  while  at  least  controlling  cost*  That  is 
quite  different  fr<3ii  the  ir.plled  intent  of  the  current  era  of  incentives*  To 
appropriately  evaluate  the  incentives  we  have  to  carefully  consider  the  intent 
of  the  users* 

Specifically,  the  guides  provide  inforaation  on  policies,  on  profit 
levels,  the  appropriate  contract  for  the  estimated  cost  variation,  appropriate 
incentive  structures,  a  list  of  extracontractual  influences,  and  value  state* 
ment  analysis*  What  was  intended  at  the  time  to  be  guidance  often  ended  up  as 
gospel*  Many  of  the  contracts  of  the  relative  time  period  reflect  the 
guidance  "imposed  in  the  guides** 

1*  Department  of  Defense  Incentive  Contracting  Guide,  liarbridge  House, 

Boston,  Mass*,  1962,  51  pages* 

This  first  000  incentive  contracting  guide  was  prepared  by  Harvard's  Dr* 
Sterling  Livingston  under  the  auspices  of  Harbridge  House*  Xt  was  very 
instrumental  in  establishing  policy  since  it  was  used  in  the  indoctrination 
Course  for  1800  Air  Force  contracting  personnel  as  well  as  in  the  other  DOO 
training  of  the  time* 

The  guide  was  short  compared  to  the  later  editions  published  by  the  DOO 
and  NASA*  It  had  seven  parts:  (1)  The  nature  of  incentives,  (2)  Cost  incen* 
tives,  (3)  Schedule  incentives,  (4)  Performance  incentives,  (S)  Problems  of 
multiple  incentives  and  split  responsibility,  (6)  Incentive  contract  oianage* 
ment,  and  (7)  Renegotiation  of  incentives*  The  guide  is  a  rich  source  of  Che 
policy  implications  of  Che  time*  For  example  the  fee  swings  associated  with 
the  different  type  contracts  is  explained  as  is  the  appropriate  fee  to  be  used 
for  the  target  profits*  These  were: 
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1.  Less  than  plus  or  minus  t0%  of  target  cost  ,  i  .  Use  PP 

2.  Mora  than  plus  or  minus  2S%  of  tatgot  cost  ...  Uss  CPPP 

3.  Betoeen  10%  an4  1S%  ...  use  FPI 

4.  Proa  1S%  to  2S%  ...  usa  CPIP 

5.  Tha  appropriate  Ceaa  for  CPIP  was  7%  or  8%. 

6.  The  appropriate  fees  for  fixa<l  price  Incentives  was  10%  or  11%. 

Note  is  also  made  of  tha  conflict  between  incentives  and  the  policy  of 

the  renegotiation  board.  Incentives  were  still  subject  to  renegotiation  and 
tha  board  was  going  to  nake  sure  that  companies  did  not  Keep  profits  not 
really  earned.  Also  the  statutory  limitations  on  fee  ceilings  were  still 
applicable  and  influenced  the  design  of  incentives. 

j 

2.  Pundamentals  in  Incentive  Contracting  in  Thu  Defense  .'^nd  Aerospace 
Industry,  American  Management  Association,  December,  1983,  42  pages. 

This  manual  of  jtecture  outlines  was  published  by  the  American  Management 

Assotriation  for  a  series  of  courses  which  it  ran  for  industry  and  government 

[ 

personnel.  These  included  talks  from  the  following  eight  speakers.  Their  key 
comments  are  summarized  be low i 

1.  Hr.  William  Brent  (Lockheed)  talked  about  tha  incentive  contract 
target  price  revision  clauses  of  7  Nov.  1962, 

2.  Professor  Ralph  Nash  (George  Washington  University)  spoke  on  the 
design  and  structuring  of  multiple  incentives, 

3.  Mr.  A.  Lindesko  (RCA)  cited  several  u-lministrative  problems: 

a.  the  tief initlzatiun  of  letter  contracts  after  contract  performance 
had  been  substantially  completed, 

b.  the  refusal  to  adjust  target  cost  on  CPIP  contracts  where 
.  additional  costs  were  the  government's  fault. 
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c.  government  delays, 

d.  the  refusal  to  write  performance  or  schedule  incentives, 
e>  inadequate  pcoqraa  definition, 

f.  unattainable  target*  and  goals,  and 
9*  lack  of  detail  specifications* 

4.  Mr*  9*  A*  Huey  (North  American)  spoke  on  the  application  of  incso> 
tJ'’es  to  PSRT.  He  covered  Martin's  Titan  experience  with  cost, 
schedule,  and  performance  incentives. 

5.  Mr.  Francis  Oaigle  (CE)  spoke  on  the  post-contract  problems.  These 
included:  fiscal  funding,  CCN's,  termination,  changes  in  basic 
terms,  disagreement  on  performance  scoring,  changes  in  personnel, 
final  closeout,  audit,  proof  of  100%  contract  fulfillment,  the  Rene* 
gotiation  board's  attitude  on  incentives,  punitive  negotiations,  sue 
cessive  squeezing  of  profits  (Yesterday's  performance  becomes 
tomorrow's  standard),  the  statistical  game  on  percent  of  C9IF  end 
CFFF,  and  the  lowering  of  fee  through  negative  fees. 

6.  Mr.  Gordon  Arthur  (Air  Force  Chief  of  Pricing  at  AFSC)  spoka  of  cur¬ 
rant  happenings;  what  is  good,  what  is  bad,  and  what  are  the  extra- 
contractual  influencee. 

7.  Mr.  Cordon  Tyler  (NASA  Chief  of  Procurement  at  the  Coddard  Space 
Center)  spoke  on  incentive  contracts  for  R&O.  He  said  that  the  tra¬ 
ditional  multiple  incentives  were  not  well-suited.  Therefore,  they 
were  oxperiiMinting  with  a  new  form— the  CPAF.  He  reviewed  and 
analyzed  six  incentive  contracts;  the  FPI,  the  CPIF,  the  multiple 
CPIF,  the  FPI,  the  FPI  multiple,  and  the  CPAF.  He  also  described 
several  experiments.  These  included: 


3ir-2i 


A.  options  to  convert  fcom  CPVtf  to  Cflf  or  FPl, 

b.  9roup  incentives  where  two  or  oors  coaipanies  would  share  «  cocoon 
fee  pool« 

e.  self  adjusting  contracts  where  price  would  autoautieally  adjust, 
and 

d«  Multiple  incentives  with  various  formilas  fitting  different 
phases  of  the  effort. 

a.  Or.  John  J.  Kennedy  (Oepartoent  Head  of  Marketing,  University  of 

Notre  Dame)  a{x>ke  on  the  history  of  incentives,  the  design  and  analy* 
sis  of  incentives,  the  negotiation  of 'incentives,  overlap,  iso'fee 
techniques,  noieography,  and  the  application  of  operations  research 
techniques  to  their  analysis  and  design. 

This  is  a  oust  interesting  dacu<*ent.  It  contains  valuable  insight  on  the 
state  of  the  art  of  incentivee  and  the  problees  of  that  time  period.  Of 
particular  note  are  the  shortcoeings  that  It  highlights  in  the  adsinistration 
of  incentives.  And  this  was  1963.  Many  sees  to  resain  in  1983. 

3.  NASA  Incentive  Contracting  Sewtnar  Manual,  Harbridge  House,  Boston,  Mass., 
NASA,  1966,  200  plus  pages. 

This  manual  describes  a  series  of  cases  that  was  developed  by  Harbridge 
House  for  NASA  as  part  of  a  training  program  run  by  Harbridge  House  for  NASA 
personnel.  In  addition,  the  basic  text  for  the  course  was  the  NASA  incentive 
contracting  guide.  The  course  lasted  five  days.  It  centered  around  a  series 
of  cases  and  their  analysis  through  the  use  of  various  graphical  techniques 
including  PIHM  (Planned  Interdependent  Incentive  Method).  It  is  of  historical 
interest  because  it  contains  the  instruction  that  the  NASA  pers  'nnel 
received.  For  example  ...  if  the  cases  suggested  that  the  target  fee  for 
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the  CPFF  were  around  six  to  el<)ht  percent,  were  these  fees  then  re<jdrxSe4  ee 
the  appropriate  fees  to  use?  The  suspicion  is  that  this  is  in  fact  what 
happened.  The  fee  levels  of  most  CPtr  and  FPI  contracts  are  la  1982  Che  sasM 
as  those  smjijested  as  appropriate  in  the  early  aanuals* 

4«  Incentive  Contractino  in  the  Aerospace  Industry,  Kennedy,  Mo Ian  and  Bass, 
Contract  Hanagement  Institute  for  NASA,  1966. 

This  manual  was  used  for  training  and  as  a  reference  manual  for  MASA 
contracting  peisunnel.  Courses  were  conducted  at  all  the  NASA  Centers. 
Contracting  Officers  brought  their  contracts  to  the  sumlnart  they  were 
evaluated  uaing  the  text  material. 

The  manual  is  divided  into  six  sections:  1.  The  history  of  incentives, 

2.  The  rational  for  the  incentive  contracts,  3.  Saeui  concsptual  aspects  of 
multiple  Incentives,  4.  The  design  and  analysis  of  incentive  contracts,  S. 

Some  legal  aspects  of  incentives,  and  6.  An  analysis  of  negotiation. 

The  contract  for  Ironsides  in  the  Civil  War  and  the  1908  Wright  Brothers' 
Signal  Corps  contracts  often  are  cited  as  early  examples  of  Incentives.  And 
chough  these  are  early  examples,  incentive  contracts  were  used  extensively 
during  World  War  !•  The  Bethlehem  Steel,  and  the  Dayton  Airplane  contracts 
are  good  examples.  Also  of  note  are  the  Burke  and  James  and  the  J.  J.  Praise 
company  contracts.  A  rich  source  for  such  data  can  be  found  in  the  records  of 
Che  Court  of  Claims.  These  World  War  I  contracts  were  called  bonus  for 
savings  contracts.  Ounerally,  in  the  court  cases  the  bonus  was  allowed  if 
specific  contractor  actions  could  be  identified  that  resulted  in  the  savings. 
And  incentives  were  used  widely  during  World  War  II  under  the  name  of  target 
price  contracts.  In  a  1943  article,  Glenn  Lloyd  discusses  the  advantages  and 
the  ilisadvanCages.  Among  the  disadvantages  was  the  problem  of  inflated 
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e4r9<ita.  In  th«  po«t  World  War  II  porlod  th«  Lncuntlv*  oontr«cfc  ««•  us«d  for 
l«r9«  production  contracts  prlMrlly  as  a  rona  C  Radatarainabl*  Contract.  Tha 
CPiflf  was  usad  for  tha  procureaant  of  davalopaant  and  for  syataa  aoquiaition. 

Tha  intareat  In  Incantivaa  In  tha  aixtiaa  saaaad  to  ataa  f roa  aavaral 
factors: 

1.  Tha  avidanca  that  thara  had  baan  9raatly  inaccurata  aatiaatas  o£ 
coats  and  schadulas  undar  CPPP 

2.  tha  ballaf  that  undar  tha  incantlva  tha  contractor  aould  ba  aotivatad 
to  Improva  on  thaaa  problana 

1.  tha  assumption  that  tha  90varnaant  aould  improva  its  own  astimatas  of 
costs  and  schedula« 

4«  tha  baiiaf  that  tha  bud9atary  systam  aould  oparata  aora  affactivaly. 

5.  tha  assumption  that  tha  pricing  of  changa  orders  aould  ba  aors 
raallatic 

6.  tha  balief  that  contractor  afficiancy  aould  ba  improved 

7.  a  disillusionment  that  accurate  costing  and  timely  dalivarias  could 
not  ba  obtainail  through  car tain  legal  raaadias  such  as  liquidated 
damages 

U.  a  long-standing  feeling  that  tha  governJpnt  had  injected  itself  too 
far  into  contractor  surveillance  and  thal  tha  incentive  contract 
aould  result  in  less,  and  1 

9.  a  desire  to  motivate  contractors  to  improva  tha  quality  of 
performance  (as  opposed  to  its  cost)*  1 

Tha  dissatisfaction  with  tha  CPKP  contract  alsp  played  a  role.  Tha  Cost- 
plus-a-Percentage-Cost  was  used  widely  during  tha  first  World  War.  hn  inter¬ 
departmental  board  condemned  it  in  t917  and  recommended  the  CPFF.  Too  often, 
the  two  typos  were  often  linked  in  tha  perception  of  contracting  personnel. 


HI '24 


u 


k*'- 

f.:- 


i 


'.V 


lil 


i 

I 

i 


Th«  adv4nt«9«is  of  inc«ntive«  cited  were: 

1.  9reater  realism  in  neqotiation 

2.  better  statement  of  work 

3»  overall  cost  and  fre(]uency  of  changes  reduced 

4<  cost  efficiency  and  cost  control  (compared  to  CPFP) 

S.  lower  prices  (and  higher  profits) 

The  manual  provides  In  Chapters  Pour  and  Five  graphical  analysis  tech- 
ni«.|uua  for  the  negotiation  of  incentives.  Chapter  Six  discusses  the  legal 
issues  associated  with  such  topics  as  renegotiation  and  profit  limitations  and 
provides  a  framework  for  the  preparation  for  the  conduct  of  negotiation.  This 
manual  should  be  reviewed  by  students  of  incentives. 

5.  Cost  Plus  Award  Pee  Contracting  Guide  (NPC  403).  NASA,  January  3,  1967, 

103  pages. 

uf  interest  particularly  since  it  is  a  draft,  this  guide  was  intended  to 
replace  section  NPC  403  of  the  NASA  incentive  contracting  guide  of  January  13, 
1965.  The  guide  has  seven  parts:  (1)  Introduction,  (2)  Criteria  and  measure¬ 
ment,  (3)  Structure  of  the  CPAK  contract,  (4)  Organization  and  administration, 
(5)  Coat  plus  award  fee/cost  plus  incentive  fee  combination,  (6)  Summary,  and 
(7)  A  study  of  the  CPAF  concept. 

The  guide  as  indicated  in  the  chapter  title  is  descriptive  in  nature.  It 
describes  how,  when  and  where  to  apply  CPAF  type  contracts.  Of  note  is  the 
proposed  applicati.:n:  It  was  to  serve  some  purpose  other  than  the  traditional 
contracts.  **CPAP  contracting  is  not  appropriate  for  any  procurement  tor  which 
the  firm  fixed  priced,  the  formula  type  fixed  price  incentive  or  the  co„t  plus 
incentive  fee  types  of  contracts  are  suitable."  Page  111.  Also  in  section  7 
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on  tho  thnory  of  th«  C9A/  oontrnct  NASA  dilatnn  thn  prnvioun  ASPR  position 
thnt  profit  9«n«rally  L«  tho  prianry  aotivo  of  buninnsa* 

S«v-«n  int«rostin9  quoationa  ara  raiaad  chat  <iaal  with  tha  natura*  axtant 
and  iapact  of  othar  klnda  of  contractor  aotivatlona  and  thair  application  to 
incantiva  oontracta.  It  ia  an  intaraatinq  diacuaaion  that  raflaeta  tba  grow* 
ing  concarn  in  tha  aiddla  aiatiaa  about  profit  baing  tha  only  aotivator.  Each 
of  tha  aavan  guastiona  ia  diacuaaad  and  appliad  to  tha  quary  of  how  do  wo  con* 
tract  to  harnaaa  contractor  aotivation* 

6.  Nowatica  .  .  .  Nocaouraphlc  Aid  to  Incantiva  Contracts^  U.  Hagan«  Exaeutiva 
Staff,  Marshall  Spaca  Flight  Cantor,  March* 1967,  13  pagaa* 

Tha  Manual  ia  dividad  into  tha  traataant  of  thraa  topieat  (1)  NoMatica 
appliad  to  atoica  (ayatoaic  tachniquaa  for  tha  daaign  of  incantiva)  <2) 
Nuaatica  appliad  to  traditional  incantiva  contracting,  and  (3)  Top  Managaaont 
viaability,  Tha  booh  ia  fillad  with  diagraaa  and  charta  throughout*  It  ic  an 
intoraacing  approach  for  tha  daaign  and  avaluation  of  Incantivas*  Zt  alao  can 
bu  usad  affaccivaly  in  tha  cracking  of  prugrana  (Von  Braun  waa  diaanchantad 
with  tradiciunal  inccntiva  aathoda  and  raaiatad  Chair  uaa.  Tho  author  workad 
with  Hagan  in  trying  to  dovalop  Mthoda  that  would  ba  aceaptabla  to  tha 
cancer) • 

'*•  196B  Incentive  Concracclng  Guide  Smiwtarv.  Kennedy,  John  J.,  Fh.O., 

UniveraiCy  of  NoCra  Oaaa,  RCA,  1969,  21  pages. 

This  shore  paper  suiMoarizea  Cha  policies  as  described  in  tha  incantiva 
guide  of  196t)  and  provides  tha  background  of  how  they  were  developed  and  nora 
ioporCancly  how  they  ware  being  iaplaaentad.  Zt  was  prepared  for  uaa  by 
industry  as  a  clarification  of  0O0*a  intent.  Much  of  tha  1968  guide  appaarad 


to  b«  arbitrary  and  vagua  as  to  apaciflc  application,  this  psnaittsd  considar* 
abla  variation  in  intarpratation.  This  docxusant  goas  into  datail  on  spacific 
points  in  tha  design  of  incantivas.  Kor  axaapla,  in  aultlpla  incentiva  con¬ 
tracts  tha  oblactiva  should  ba  cost  control  and  not  necassarily  tha  lovest 
coat,  Resaarchars  who  avaluata  aultlpla  Incantivas  who  fail  to  taka  this 
point  into  consideration  can  easily  ba  sislad  into  thinkin<j  that  cost  ovarruns 
means  that  tha  Incentive  has  not  worked.  In  fact  often  the  contracts  wars 
dasisned  to  allow  the  contractor  all  the  dollars  to  saet  or  axcaed  tha  par- 
foriaanca  and  schedule  incentives.  This  and  similar  points  are  explored  in 
this  paper. 

8.  Cost  Plus  Award  Fee  Contracting  Guide,  NHB  5104.4.  NASA,  August  1,  1867, 
116  patjas. 

NHB  5104 .4  superceded  part  seven  of  tha  NASA  incentive  contracting  guide 
NPC  403.  It  is  the  final  product  of  tha  draft  of  Jan.  3,  1967.  Instead  of 
the  seven  parts  that  ware  in  tha  draft  tha  official  guide  has  four  parts. 

These  are;  Introduction,  CPAP  Structure  and  Evaluation  of  Criteria,  Organiza¬ 
tion  and  Administration,  and  Award  Pea  Examples.  An  appendix  covers  tha  CPAP 
theory. 

In  the  introduction  by  Mr.  George  Vachetti  of  NASA,  tha  appropriate  usage 
of  the  CPAP  contract  is  defined  as  that  between  the  CPPF  and  CPIP  contracts. 
This  is  consistent  with  the  Draft,  there  the  CPAP  was  applied  to  areas  where 
the  CPPP  and  tha  CPIP  were  not  appropriate.  As  with  the  Draft,  there  is  a 
discussion  of  tha  motivations  of  contractors  and  there  is  a  recognition  that 
the  simple  maximization  of  profit  might  not  ba  appropriate. 

The  guide  is  a  definitive  source  of  NASA's  recommended  approach  to  the 
design  and  administration  of  the  award  fee  incentive  contract. 


9.  OOP  Incentive  Contracting  Guide  (draft)#  000«  August  1968#  90  psgss* 

Thi«  draft  is  important  as  it  providss  rich  history  on  ths  davslopmant  of 
ths  •juidss  and  also  provides  an  accurats  picture  of  the  conceptual  foundations 
of  the  policy  that  existed  at  that  tiow.  It  has  ninety  paqes  and  eleven  sec* 
tions«  Xn  the  preface  it  describes  the  history  of  the  Guide.  The  original 
NASa  and  000  quides  were  issued  separately  in  1962  at  the  urging  of  the 
Hontarey  Conference  Cneeittee.  Xn  1963  a  new  000  Guide  based  on  contract 
definition  and  the  use  of  nultiple  incentives  expanded  the  thinking  and  appli" 
cation.  The  65  000  and  NASA  g^ides  added  considerably  to  the  procedures  and 
detailed  instructions  and  expanded  the  use  of  multiple  inewntivesi  the  MASA  67 
Guide  on  CPAF  Contracts  developed  the  theory  and  application  of  the  CPAF  con* 
tract  and  was  widely  distributed  asnng  governnent  and  industry.  The  1960 
Guide  was  the  first  joint  OOO/NASA  booki  it  updated  and  sodifivd  the  policies 
based  on  the  experience  of  the  services  taA  the •recosMsendat ions  of  industry 
and  various  study  groups.  The  intent  of  the  guide  was  to  ninimiss  complexity 
and  to  increase  the  effect  of  motivation.  The  contents  werst  (1)  Xntrodue** 
tion«  (2)  Incentives  in  pre-award  procurement  actions.  (3)  Incentive  structur¬ 
ing,  CPIP,  <4)  Incentive  structuring.  PPX.  (5)  Incentive  contract  negotiation. 

(6)  Contract  administration.  (7)  Cost  plus  fee.  (SI  Incentive  services,  (9) . 

Exceptional  methods  of  structuring,  and  (10)  Bxttacontractual  influences. 

The  extracontractual  influences  are  of  critical  significance':  The  guide 
states  that  reward  factors  equal  or  nearly  equal  to  profit  are  company  growth 
(new  fields  of  business),  prestige  (public  image,  social  approval,  national 
goals),  opportunity  for  follow-on  business  (diversification  or  transformation 


to  commercial  business)  and  utilization  of  available  skills  and  open  capac¬ 
ity).  These  factors  and  their  impact  on  the  application  of  incentives  is 
discuused  at  length. 
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10.  Incentive  Contracting;  A  Synopsis  and  Culda.  Gunn.  Kenneth  C.,  Hejor, 

USAT.  Mey  1974.  70  pa<je«. 

Major  Gunn'e  objective  was  to  develop  a  concise  synopsis  and  guide  on 
incentive  contracting  fov  use  by  program  managers,  contracting  officers,  and 
engineers  to  explain  the  theory,  structure  and  pitfalls  of  incentive  contract* 
ing  arrangeaents.  This  guide  is  not  intended  to  aata  an  expert  out  of  the 
reader  nor  is  it  written  for  the  practicing  expert.  It  is  for  the  person  who 
has  only  a  United  knowledge  of  incentive  contracting  and  doslras  to  fill  a 
void  in  that  knowledge.  The  expert  iiill  find  this  guide  too  sieplistie  to  be 
of  value.  Another  purpose  of  the  paper  waa  to  analyze  the  Missile  System 
Incentive  Contract  that  was  prepared  by  students  of  the  Defense  System  Manage* 
inent  School. 

There  are  five  parts  to  the  paper;  (I)  An  introduction  which  covers  the 
purpose  and  lieitatlons.  (2)  The  background  of  incentives.  O)  The  theory  of 
incentives.  (4)  Structuring  incentives  and  (S)  Summary. 

General  advantages  and  disadvantages  of  incentives  from  the  literature 
are  discussed.  He  offers  ten  principles: 

1.  The  contract  structure  should  be  simple. 

2.  The  mission  must  be  clearly  defined  and  not  subject  to  significant 
change. 

3.  Performance  parameters  outside  the  state  of  art  should  not  be  used. 

4.  Do  not  incentivixe  schedule  or  performance  elements  thet  have  no 
value  to  the  governoent. 

5.  Do  not  use  incentives  to  assure  a  single  performance  parameter  will 
be  achieved.  Do  that  in  the  specification. 

6.  Do  not  attempt  to  incentivize  all  possible  performance  parameters. 

7.  Be  sure  .ranges  of  effectiveness  are  attainable  and  realistic. 
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d.  Use  cose  only  where  there  is  only  a  lainimuo  opportanity  or  need  to 
improve  performance  or  sche>iule. 

9.  Use  the  implied  value  technique. 

10.  Use  life  cycle  cost  systems  effectiveness  and  critical  Initial  opera 
tlonal  criterion  for  assessing  worth  to  the  government. 

It  la  concluded  that  Incentive  contracts  are  a  useful  tool  and  a  techni¬ 
cally  correct  way  to  acquire  major  weapon  systems. 


IV.  The  Selection  of  Contract  Type 


The  appropriate  contract  type  ie  central  to  thia  overall  study.  What  are 
the  conditions  for  the  appropriate  application  of  the  various  contractual 
arrangeaents?  The  answer  lies  partially  in  the  variables  i.i  the  procurement 
situation.  Some  clues  should  be  found  in  the  literature  that  identifies  and 
Isolates  these  factors  for  consideration.  The  articles  and  papers  in  this 
section  do  just  that.  For  additional  considerations^  please  also  refer  to 
the  various  contract  manuals  included  in  the  references  in  section  3  of  this 
document, 

1.  Air  Force  Guide  to  Contract  Type.  Air  Mater isl  Coomand,  1958,  35  pages. 

Types  of  contracts  and  the  conditions  for  their  use  are  described.  Of 
specific  relevance  are  the  conditions  that  led  to  the  use  of  the  incentive. 
Also  of  significance  are  the  statuary  requirements  for  incentives  in  the 
U.S.  Code  Title  Ten.  The  elements  reconsaended  for  consideration  in  the 
selection  of  the  contract  type  were: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 


Type  and  complexity  of  the  item. 

Urgency  of  the  requirement. 

Period  of  contract  performance. 

Length  of  production, 

1 

Degree  of  competition. 

Difficulty  in  the  estimation  of  costs, 

iailability  of  comparative  cost  data, 
ior  experience  of  the  contractor. 

Intent  and  nature  of  the  subcontractor  assumption  of  risk. 
Technical  capability. 
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t1*  rin«nci«I  rasponalbliity«  and 

12*  Th«  adaiaiatrativ*  ooata  to  both  partiaa* 

Uadar  Titla  Taa  no  Incantlva  coatraot  eouid  ba  oaad  unlaaa  it  waa  first 
datarainad  that  tha  uaa  of  su^  a  contract  waa  likaly  to  ba  laaa  costly  than 
other  types  of  contracts  and  that  it  waa  iaprobabla  to  aacura  tha  nacassary 
sarvicaa  of  supplies  without  tha  use  of  such  a  contract*  Tha  contracting 
officer  was  required  by  law  to  aaka  such  a  dataninatioa  and  to  provide  saaa 
in  writing  to  tha  danaral  Accounting  Office*  A  final  point  of  Intarastt  Tha 
author  traces  the  increased  use  of  cost  contracts  tfroa  12.7%  in  19S2  to  40.9% 
in  1959)  to  tha  increased  coeplaxity  and  technical  nature  of  tha  and  itan* 

2.  Selection  of  Contract  Tvoa.  Cktddard  Space  Canter*  10592647,  April,  1961,  9 

pages* 

Tha  document  developed  by  Goddard  for  its  procureaant  personnel  provides 
guidance  on  the  appropriate  contract  type  based  on  the  procurement  stage,  the 
procurement  situation,  the  range  of  uncertainty  in  the  estiaated  costs  and  the 
item  being  procured.  The  recommended  contract  baaed  on  the  cost  uncertainty 
was  I 

Fixed  price  •  .  .  plus  or  minus  2% 

Fixed  price  incentive  ...  plus  or  minus  10% 

Fixed  price  incentive  successive  ...  plus  or  minus  10% 

Cost  plus  incentive  fee  ...  plus  or  minus  15% 

This  ia  an  interesting  contrast  to  the  range  established  in  the  incentive 
guide  of  1962  which  waa  quite  different.  These  recommended  cost  variation 
ranges  and  the  associated  recommended  fee  ranges  strongly  influenced  the 
profit  rate  negotiated  under  these  types  of  contracts. 
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,  Army  Chart  of  Contract  Typiea.  U<S»  Aray,  1961  (Original  57,  Rav*  61}, 

Larg*  folding  Chart* 

Th*  chart  haadinga  ara  contract  typa,  daaoription,  spaeial  approvala 
requlrad,  advantagaa,  dlaadvantagaa,  apaeial  liaitationa,  and  raaarka*  Tha 
chart  providaa  valuabla  inaight  Into  tha  attltudaa  and  thinking  oi  tha  kray  la 
1961.  ka  to  incantivaa,  tha  chart  indicatas  that  thay  vara  not  widaly  uaad  by 
tha  kray  but  wara  used  by  tha  Havy  in  ship  building  contracts  and  by  tha  klr 
Porca  for  air  fraaaa.  Also  worth  noting  ara  tha  advantages  and  disadvantagas 
stated  for  incentives.  The  advantages  ara  that  they  encourage  efficiency  and 
the  disadvantages  (which  greatly  outnuaber  the  advantages)  were  that  (t) 
incentives  required  coaplicated  accounting  systems,  (2)  they  increased  tha 
cost  of  adainistration,  (3)  th,a  government  assumed  part  of  tha  risk,  (4)  it 
was  difficult  to  establish  tha  targets,  and  (5)  they  required  experienced  and 
honest  contractors. 

This  chart  was  used  in  the  training  of  contracting  officers  at  tha  fort 
Lee  Procurement  School.  Xt  was  also  used  at  the  School  of  Systems  and 
Logistics  at  Wright-Patterson  APB  in  tha  late  50's  and  early  60*s. 

4.  Control  of  Production  Unit  Cost  in  Major  Weapons  System  Acquisitions, 

Kenyon,  Peter  B.,  Lieutenant  Colonel,  U.S*  Army,  february  1974,  57  pages* 

The  purpose  of  this  paper  is  to  examine  the  ways  and  means  that  tha 
Department  of  Defense  and  its  senior  military  and  civilian  program  managers 
can  achieve  and  maintain  control  of  the  production  unit  cost  of  major  weapons 
systems.  Xt  is  included  in  this  section  because  it  relates  contract  type  to 
production  unit  costs. 

This  study  examines  a  conceptual  development  and  procurement  program.  Xt 
does  so  from  the  standpoint  of  various  typical  program  objectives.  Particular 


•aphasia  la  on  thoaa  aapecta  of  tho  pro^raa  that  can  influanca  control  ovar 
tha  unit  proauetlon  coat*  It  dalinaataa  tha  oontractufi  raquiraaanta  for  bote 
workaoopa  (8oft>«aar)  and  data  itaaa.  fhaaa  ara  saan  aa  naeaaaary  for  both 
dafansa  contractora  and  tha  govomaant*  Thay  ara  raquirad  la  ordar  to 
•atabllsh  a  raaaonabla  production  unit  coat  9oal.  Tha  study  ravlawa  various 
eontaaporary  tachniquaa  that  baar  on  tha  problaa  of  controlling  tho  unit 
production  coat  of  largo  oonvlax  waapon  ayataaw*  Furthar*  it  axaainaa 
tachniquaa  that  aay  ba  suitabla  to  aehiava  battar  production  unit  cost 
control.  Soaa  of  tha  additional  taehniquas  that  ara  outlinad  ineluda 
designing  for  productivity  throughout  th'j  entire  development  cycle,  the 
astabllshaent  of  tha  working  laval  of  g;>v&rnaant  contractor  "trade  off"  taama* 
and  changaa  to  tha  procuramant  process  including  contracting  aathoda  and  typos 
of  contracts  during  low  rata  initial  production  and  subsaguant  follow-on  full 
scala  production. 

Savaral  tachniquaa  ara  pra^antad  and  related  in  a  di4|gram*  These  arai 

1.  Design  to  unit  production  costa* 

2.  Coat  tracking* 

3.  Milastona  tracking* 

4.  Award  fee  contracting* 

5.  Trade  off  teams*  and 

6.  Firm  fixed  price  contracting. 

Tha  article  is  interesting  aa  a  structured  approach  to  an  umbrella  system  for 
tha  assurance  of  getting  a  "good  buy"  and  for  illustrating  tha  rola  of  tha 
contract  type  aa  part  of  the  spectrum  of  techniques. 
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V.  Charactartatlcs  aC  th«  Aarospaca/Dafans*  Xn«luatry 
Zncantiva  ccntracta  uy  or  aay  not  work*  Profit  aay  or  aay  not  b«  tho 
priaa  Motivator  uf  induatry*  That  la  tha  focua  of  thia  aaetion*  TO  fully 
coaprahand  tha  problaa  of  tha  affactivaneaa  of  aa  incantiva  contract*  or  any 
contract  for  that  aattar*  tha  contractual  oiliau  auat  taa  aaaalnad*  It  i« 
nacaaaary  to  conaidar  tha  uncontrollabla  factors  aa  wall  as  tha  eontrollabla 
onaa*  Zt  ia  nacaaaary  to  looh  at  tha  axtarnal  factors  that  Inpinga  on  tha 
bahavior  of  tha  individual  fira  as  wall  as  dalvin^  into  tha  bowala  of  tha 
organization  to  find  out  what  naJcaa  tha  coapany  bahava  as  it  doas*  Thaaa 
axtarnal  factors,  ara  axplorad  in  thaaa  papars*  Each  f ic«  is  part  of  a  largar 
whola>>tha  Dafanaa-Aerospaca  Conplax*  To  undarstand  tha  fira  wa  naad  to  know 
aoaathlng  about  tha  whola  induatry*  Growth*  stability*  turnover*  sales* 

a 

invastnants*  tachndlogical  levels*  aaployaent  and  other  factors  are  consider* 
ad*  Sae  for  axaapla  tha  works  of  Egan*  Platcher*  VeidenbauM*  and  Mahoney  for 
a  start  and  quick  review  of  tha  aconoadca  of  tha  industry*  Oivita*  Ksnnady* 
and  Roberts  provide  insight  into  tha  behavior  of  the  fira  and  tha  customer* 
Thaso  again  help  us  to  understand  tha  ootivational  patterns  of  the  contract* 
ors*  Many  of  thaaa  papars  could  easily  have  bean  incruded~in  tha  section  on 
■otivation.  After  reading  these  papars  it  would  be  difficult  to  still  enter* 
tain  tha  short*run  profit  argument  as  tha  prioary  activation  of  a  business* 

t .  Factors  for  Consideration  in  Obtaining  Military  Research  and  Developnient 
Contracts.  Mahoney,  Major  John  J*.  USAF*  19S8*  210  pages. 

Major  John  Mahoney  studied  tha  factors  that  ware  important  in  getting 
military  contracts.  Tha  study  was  conducted  primarily  through  questionnaires 
mailed  to  282  companies  and  147  government  R60  personnel.  He  organized  the 


•  .*  1 


i 


ni-35 

industry  and  9ov«rnMnt  raaponsss  and  ooaparsd  thua*  An  insi9ht  in  provided 
into  contractor  Motivation* 

Tho  study. has  four  parts t  (1)  The  problsa  of  what  factors  industry  and 
9ovomasnt  think  are  important  is  obtaining  silitary  contracts*  (3)  A 
description  of  military  iUO  oontrac^a*  (3)  Ths  msthods  used  in  the  survsy*  (4) 
Susnary  and  conclusions* 

Ths  nsqativs  incentives  worst  (1)  bow  profits*  (2)  Lack  of  follow-on 
production  assurance*  (3)  Government  administration*  (4)  Lack  of  ia*sarviee 
coordination*  (S)  Onlays  in  decisions*  (6)  Fewer  opportunities  for  lUO  work* 
(7.  ^ck  of  continuity*  (8)  Security  requirements*  (9)  Difficulty  in  locating 
the  proper  people  to  work  with*  (10)  High  cost  of  personal  selli.ig  and  (11) 
Misunderstanding  of  the  specifications* 

s 

The  positive  motivations  werei  (1)  The  chance  to  contribute  to  the 
national  defense*  (2)  A  way  of  enlarging  the  company's  scientific  staff*  (3) 
Getting  facilities  and  equipment*  (4)  Transference  to  commercial  market*  (S) 
Fair  treatment  by  the  government*  and  (6)  The  lack  of  the  necessity  of  using 
influence  in  getting  the  business* 

The  most  important  factors  in  getting  contracts  ware:  (1)  Company  repu* 
tation*  (2)  Having  high-'grade  technical  personnel*  (3)  The  ability  to  organise 
a  group  to  meet  schedules,  (4)  A  sound  approach  to  scientific  problems*  (5)  A 
previous  record  of  success*  (6)  Unique  and  original  ideas,  (7)  Maintaining  a 
close  contact  with  the  government,  (8)  Showing  understanding  of  the  problem, 

(9)  Oocuisented  sound  proposals*  (10)  Gearing  the  sales  approach  to  the  mili* 
tary  need,  (11)  A  sound  financial  condition*  and  (12)  Stressing  reliability 
and  maintainability. 
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2.  A  Study  of  Contractors  Proposal  BffortSj  OivitAf  3.  f . ,  1960,  103  p«9ae« 

Olvlta's  worK  Is  prsssntsd  La  flvs  psrtst  (1)  Ths  r«sssrcii  progrsa,  (2) 
Gansrsl  obssrvaticns.  (3)  Findings,  (41  Sunwary  ot  findings,  sad  (5)  Cooclu-* 

t 

8 ions.  Ths  purpose  of  ths  study  wss  to  iitudy  contractors  proposal  efforts  to 
datersina  ths  process  and  to  aes  uhat  iji^act  ths  inputs  had  on  succsas.  The 
study  was  conducted  in  conjunction  with  several  msnbers  of  the  Harvard  Busl* 
ness  School.  Eight  case  studies  were  conducted.  The  investigation  was  llait~ 
ed  to  the  major  proposal  efforts  associated  with  coaplex  sutvsystens.  The 
coapanlea  invested  substantial  R&O  and  were  nostly  in  the  electronics  area. 

The  process  chat  produced  the  proposal  Is  highlighted*  For  the  student 
of  incentives  It  has  particular  interest.  It  provides  insight  into  a 
government  contractor  and  it  also  demonstrates  the  many  factors  that  enter 
into  the  deteraination  of  the  bidding  price  other  than  cost. 

3.  A  Survey  of  the  National  Association  of  Professional  Contract  Adiministra» 
tors,  Marymore,  J.,  Vice-President,  NAPCA,  Fob.  15,  1962,  83  pages* 

Marymore's  objective  was  to  describe  the  nature  of  Che  job  of  the  con** 
tract  administrator.  It  is  presented  in  three  parts:  1.  dackground.  2.  The 
survey,  and  3.  The  conclusions.  It  includes  the  survey  patterns  by  state,  how 
contracts  are  assigned,  the  scope  of  activity,  the  education  and  training,  the 
organization  responsible  for  review  of  contract  terms,  the  level  at  which  con“ 
tract  policy  is  determined,  the  corporate  areas  to  which  contracts  report,  and 
how  contract  administration  participates  in  the  pricing  function. 

The  survey  consisted  of  36  questions  distributed  to  520  defense  contract¬ 
ors  in  31  states.  Replies  were  received  from  88  companies.  Two-thirds  of  the 
respondents  were  large  and  the  balance  small.  The  answers  to  the  questions 
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«r«  pr«««nted  in  tables*  Taken  toqether  the  data  provides  an  Intarestlng 
InslTht  to  eany  ot  the  questions  that  relate  to  the  effectiveneaa  of  Incentive 
contracts.  Inslqht  as  to  the  level  ot  deleqatloa  and  the  nature  ot  the  later* 
nal  adolnlstratlon  of  the  contract  onoe  it  Is  neqotlatsd  can  be  qleaned  tram 
the  tables* 

4*  The  Transferability  ot  Defense  Industry  Resources  to  Civilian  Ose* 
Weldenbauet  Murray  L**  Senior  Iconoeist*  Stanford  Research  institute* 
Noveeber  21*. 1963*  18  paqes* 

At  the  ties  that  Professor  Ueldenbaua  eade  this  stateeent  to  the  Senate* 
the  country  was  concerned  about  naintaininq  the  capability  of  the  defense 
Industry  which  was  faclnq  deolininq  sales.  The  question  that  he  addressed  was 
the  nature  of  the  industry  and  its  chances  for  successful  diversification  and 
the  subsequent  Inpact  on  the  econooy*  The  paper  presents  nine  conclusions 
pertalnlnq  to  the  problees  an^  the  lepact  of  transferability* 

The  paper  was  divided  into  an  introduction*  the  specialised  nature  of 
defense  resources,  and  the  changes  in  public  policy*  The  particular  points  of 
the  article  werei 

1.  Seventy-two  percent  of  the  value  of  the  eilltaty  pries  oontracts 
awarded  In  1963  went  to  100  coepanies  .and  institutions*  Of  that 
amount  seven  major  industries  accounted  for  nine-tenths  of  the  sales* 

2.  Plfty-slx  of  the  coepanies  were  in  aircraft,  eissile,  electronics. 

3*  Ten  were  petroleum  and  seven  each  are  in  autemotive,  ships, 

ammunition. 
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Five  were  construction  and  one  a  rifle  nmnuf securer 
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S<  Research  Prograa  on  th«  Organigation  and  mnage— nt  of  R  t  D...Ho>f  th« 

U.S.  Buy  Raaaarch^  Roberta*  Kdwarci  8«*  Kl''.  Sloan  School  182*  Auguat 

<964. 

Profosoor  Roberts  studied  the  ^overnaent  R60  process  Cor  sis  years.  On 
this  particular  study,  he  and  his  ool leagues  evaluated  41  000  swards  ot  eightr 
thousand  to  ei9ht*«illion  dollars  and  ten  -contracts  free  a  noa*defense  agency 
ranging  in  sire  free  one  million  to  forty-kill ion  dollars,  they  interviewed  a 
wide  range  of  personnel  directly  involved  in  the  award  process  and  had  freedom 
to  review  the  agency  files.  Some  of  his  findings  weret 

1.  Awards  usually  go  to  the  firae  that  are  Initially  preferred  by  the 
government— even  with  the  competitive  system. 

2.  The  real  award  process  is  one  that  involves  a  long  term  contract 
between  t)ie  technical  people  in  government  and  industry.  On  the 
basis  of  these  relationship  ideas  are  generated  that  eventually 
become  requirements.  The  government  tends  to  worli  the  system  to 
place  the  sward  with  those  they  perceive  as  competent. 

3.  Similar  to  Scherer  and  Peck  tl»«y  found  no  evidence  of  political  con- 
sideratioue  playing  a  role  even  though  they  found  a  lot  of  political 
activity. 

4.  The  costs  of  proposal  efforts  are  very  high  (3%  to  150%  of  direct 
cost  of  tiie  contract  awarded— Roberts,  HIT  Study).  This  costa  money 
and  time  delays. 

5.  For  RSD  awards  under  1  million,  the  governisent  should  be  able  to 
solicit  industry  informally  to  secure  vendors. 

6.  At  all  levels  of  RAO  the  criteria  should  bo  the  benefits  versus  the 
costs  of  a  formal  solicitation  method.  The  costs  of  superficial  com¬ 
petition  may  outweigh  the  benefits. 


th«  Covrn— nt«  Kq«a<  Oouqlaa  MclU**  Nldil^  1960*a,  270  pa9«** 

Samm  in<i9ht  into  thla  atudy  can  bo  9ainaa  by  eoaai<tering  tba  Tabla  of 
Contantat  (1)  Zntro<luetloii«  (2i  X  profUa  of  ehaaqing  taainoloqy«  (3)  Tho 
charactar  of  aaroapaeo  Induatriaa*  (4)  Soureo  aalaetieiit  eoopatitlon  aa4  aaall 
bualnaaa»  <S)  Oaoand  in  taehnieal  aorkata,  C4)  Riak  and  RtO  conduct,  (7)  Tba 
apaeif ieation  of  varlablaa  and  tha  choica  of  atatiatieal  taata#  (S)  Tba  analy> 
aia  of  naw  product  afforta,  (9)  Secondary  faetora  affactinq  naw  product 
raaaarch,  and  (13)  Sunaary  and  coocluaiona* 

Thia  dtaaartation  providaa  a  rich  aourca  of  data  to  provide  a  baaia  for 
inaiqht  into  tha  aotivationa  and  conatrainta  of  tha  aaroapaea  aanufaeturara* 

a 

Xt  axaainad  tha  nature  of  tha  aarkatai  for  aaaapla,  tha  author  atudiad  tha 
allocation  by  snail  firna  of  company  raaaareh  batw^an  naw  product  opportuni* 
tiaa  and  axiatinq  producta*  Xn.  Chaptar  X  ha  drawa  a  comparison  batwaan  tha 
normal  market  and  the  induatrial  military  eomplas*  Xn  Part  Two^  Sqan  traced 
Me  chanqaa  in  tha  maqnituda  and  the  aourcaa  of  nao  funds*  Ha  hiqhliqhta  tha 
role  of  tha  qovarnmant  in  promotion  and  abattinq  tachnoloqieal  ehanqa* 

Chaptar  Three  outlined  tha  aerospace  oiarkat.  evident  is  tha  concentration  in 
large  firms.  Also  of  note  ia  tha  nature  of  tha  instruments  of  contractinqa 
that  characterize  the ' aerospace  industry. 

In  Chaptar  4  ha  highlighted  tha  opportunity  for  firms  to  develop  favored 
positions  because  of  tha  uniqueness  of  their  producta  and  the  nature  of  the 
administrative  rather  than  economic  selection.  Chaptar  S  dealt  with  the 
nature  of  demand.  The  uncertainties  are  unique  due  to  sudden  shifts  in  demand 
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fro«  unantlclpAtad  techno  I09  lea  I  anvlronaants  and  tha  uncartalaty  of  th« 
fadarai  bud9atin9  procasa.  Tha  ■a9nltuda  of  risk  Is  9raatar  than  co— srelaX 
aarkats.  To  raduca  tha  risk  tha  fauyar  and  salLar  ara  closar  than  in  tha  trad¬ 
itional  aarkats  of  coaaarclal  products*  l9aa  eoneludad  thraa9h  his  analysis 
that*  ( 1 )  Tha  9overnnaot  oriaatsd  firas  parf orM  sora  naa  product  rasaareh* 

In  Cact  tha  9ovarnaant  aarkat  is  tha  aost  raeaptiva  buyar  of  naa  tachoolo9y* 
(2)  Tha  daaand  la  diractad  by  tha  buyers  and  not  tha  sallars*  (3)  Sisa  alon* 
i'i  not  a  aaanin9ful  indicatof  of  bahavioff  as  it  ralatas  to  rssasreb*  Tschni* 
cal  flasibility  is  tha  aeans  of  9ainin9  aprkat  accaptanoa*  Tha  rsal  product 

of  thasa  coapanias  is  knowladoa  and  seiantifie  skill  rathsr  than  axcallanea  of 

i 

aanufactura.  A  doainant  factor  is  tha  axjtant  of  tha  rasaareh  effort*  (4)  Tha 
source  for  naa  ideas  is  doainatad  by  tha  |)uyar~rachar  than  intamally  9anar~ 
atad  aa  one  ai9ht  SKpact  in  coaaarclal  conpanlaa*  (5)  Soaa  waioht  aust  ba 

I 

given  to  tha  sisa  of  firms  and  tha  intensity  of  tha  rasaardi  in  tha  dataraina- 
tion  of  research  allocations. 


Pafensa  Aerospace  Marketing;  A  Model!  for  Effective  Action.  Kennedy,  Or. 

i 

John  J.,  Chairman  of  Department  of  Marketing,  Univ.  of  Notre  Dame,  WLntee 

196S,  9  pages. 

Tha  paper  presents  a  conceptual  approach  to  tha  nature  of  tha  marketing 
process  within  the  aerospace  firm  and  industry.  Xt  develops  a  njdel  and  then 
discusses  the  component  parts.  Tha  organization  of  the  paper  is:  A)  Environ¬ 
mental  factors,  B)  Weaknesses  of  marketing  practices,  C)  Theory  on  organisa¬ 
tional  activities,  and  0)  Guides  to  marketing  practices. 

The  functional  marketing  activities  are  market  Intelligence,  market  plan¬ 
ning,  proposal  formulation,  customer  relations,  negotiations,  and  contracts^ 


i 


Succtts*  in  obtaining  contract*  ia  directly  related  to  previoa*  good  perCor* 
atance«  deoand  creatloa«  tho  level  ot  proposal  sophistlcatioo^  Um  eultlvatioA 
oC  the  dacieion  channel,  the  expertise  of  the  custooer  relatione  function,  and 
the  extent  to  which  sound  earket  planning  has  been  undertakea  based  on  earket? 
Ing  Intelligence* 

a.  Marketing  and  Engineering  Strategies  for  Winning  R  a  O  Contracts*  Roberts, 
Edward  8*,  Professor  NIT,  Sloan  school.  Paper  165,  July,  19dS,  2S  pages* 

This  is  on*  of  several  papers  that  resulted  fros  the  ongoing  research 
program  at  HIT  into  laarketing  in  the  aerospace  industry*  This  particular 
study  addressed  the  characteristics  of  the  successful  bidder*  The  project 
reviewed  contracts  at  000  and  NASA*  The  number  of  000  contracts  were  41  and 
49  for  the  two  groups  studiedi  the  NASA  sample  consisted  of  10  contracts*  The 
conclusions  are  of  interest  to  the  study  of  incentives  because  they  provide 
insight  into  the  organizational  behavior  of  the  industry*gov*rnsMnt 
relationship* 

The  results  are  similar  to  those  reported  in  a  prior  Roberts  paper  pub* 
llshed  in  August  of  1964  on  How  the  US  Buys  Research,  apd  in  fact  is  part  of 
the  sane  continuing  study.  The  result*  were t  (1}  In  the  first  phase  of  the 
award  process  many  of  the  bidders  are  eliminated  as  not  being  technically 
competent.  The  ores  left  are  often  the  companies  origirislly  recommended  by 
the  governrat.nt.  (2)  Of  the  49  cases  studied,  there  were  sixteen  cases  where 
only  one  contractor  was  deemed  technically  qualified*  In  thirty-five  of  the 
cases  only  two  bidders  qualified.  (1)  Of  the  remaining  bidders  the  award  want 
most  often  to  the  low  bidder*  (4)  Ths  technical  Initiator  entsrad  into  ths 
procurement  process  with  a  prospect  already  In  his  mind  and  he  rsflsctsd  thla 
on  his  list  of  suggested  bidders.  (5)  Non-bidders  (those  thrown  out  as  not 
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fMsibI*)  *cm  co«pl«cely  diff«r«nt  than  bidd«rs  in  regard*  to  Coro-knowledgo 
ind  cuatoMr  contact.  (6)  Th«  unaoiicltad  pcopoaal  woo  a  koy  factor  Ln  22%  of 
tha  rewards.  (7)  Uhathar  the  RPP  was  anticlpatsd  corrslatss  hi9hly  with:  win 
or  loss.  (8)  Tho  award  procss«  is  dooinatsd  by  faco-to«faco«  pscson-to-porsoo 
contact*  tschnicsl  •schan90*  and  tho  davolopaant  of  oonf idanco* 

9*  Dafansa  Markatingt  A  Modal  for  gffactiva  Action.  Xannady*  Or*  John  J** 

ChainuA  of  Markatlny  Oaportaant#  Onlv*  of  Notra  Doaa*  Oae*  IS*  1965*  10 

P*9«**  _  . 

Tha  purposa  of  tha  paper  was  to  daseriba  tha  natura  of  tha  dafansa 
industry  and  to  davalop  a  nodal  for  aarkatlny.  Tha  papar  waa  dividad  into 
savaral  'jsetionst  1.  Environoantal  factors*  2*  Waaknassas  of  dafansa-spoca 
aarkatiny  practices*  3.  A  conceptual  nodal  for  dafansa  aarkotiay*  and  4» 
Raconaandad  practices* 

Tha  anvironnantal  factors  ware  scope*  dollar  risk*  created  conpatition* 
tha  natura  of  tha  product*-  tha  research  and  devaXopaant  capability*  ^an^a  and 
obsolescence*  on  oligopolistic  supply*  a  quasi-lagalistie  structure*  and.  tha 
political  arena. 

The  weaknesses  cited  arai  no  atarkating  concept*  shotgun  proposals* 
speaking  to  yourself*  loss  of  custoaar  pulsa*  seat  of  tha  pants  pricing*  tha 
contract  firehose,  and  horsetrading. 

Tho  balance  of  the  article  outlines  what  tha  principal  functions  of  an 
aerospace  company  should  bet  marketing  intelligencs,  market  planning*  propo* 
sal  formulation*  customer  relations*  and  negotiations  and  contracts.  Tha 
article  concludes  with  specific  recommended  marketing  practices* 
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10*  Industry  Dtver«lglcatlon—An  ^n4Xy3t«  with  12  Case  Studies, 

Cilaor**  John  S«  «iid  0««a  C»  Co<ldin9lwin«  Jan.  1966.  334  pages. 

Tils  docuaant  Is  a  rich  source  of  Inforaatlon  on  the  aerospace  industry's 
characteristics  and  statistics.  Zt  was  coeeissioned  to  provide  assistance  to 
fires  considering  diversification  due  to  the  then  severe  cutbacks  in  DOO  and 
NASA  funding.  Zn  addition  to  the  authors  listed  above  Weidanbaun  and  Scherer 
ware  also  associated  with  the.  project  as  oonscitants.  Copies  of  articles  by. 

these  authors  are  attached  in  ths  appendix. 

,  ■  .  .  .  -  .  • 

The  paper  has  two  najor  parts.  Zn  part  1.  the  authors  cover  eight  areas 
setting  the  background  for  the  nature  of  the  problen  of  divcreificationt  and 
in  part  2,  they  then  sunnarise  twelve  eases  of  aerospace  fims*  atteapts  to 
diversify.  Appendixes  are  provided  for  each  section  that  are  rich  in  data 
about  defense  industry  fins*  operations. 

The  sight  sections  of  part  1  arei  1)  Introduction  to  analysis.  2>  Pac* 
tors  influencing  diversification  in  the  defense  industry.  3)  What  kind  of  div 
ersif ication.  4)  Different  approaches  to  acquisition.  S)  Experiences  of 
selected  defense  fins.  6)  Conventional  knowledge  of  defense  firms  about 
diversification.  7)  Guidelines,  and  8)  The  public  interest  in  defense 
diversification. 

Part  Two  has  three  sections:  1)  The  statistical  background  of  ths 
defense  industry.  3)  The  twelve  cass  studies,  and  3)  Five  appendices  contain* 
ing  articles  by  knowedgeabla  people  in  the  field. 

The  Defense  Industry  Complex.  Fletcher.  Alec  A..  February.  1966.  42 

pages. 

This  paper  was  prepared  for  the  students  of  the  School  of  Systems  and 
Logistics  for  their  study  of  the  economics  of  the  aerospace  industry.  Zt 
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cov«rs  d«Moqraphlc  and  economic  p^raiMtars.  Th*  papar  !•  divtdad  into  Mvaral 
parts  as  Collowst 

A*  Xa  Zntroductioat 

B.  Osfsnss  sxpsadlturss  and  gross  national  product, 

C,  Brsakdowa  oC  dsfanss  sspandituraa, 

•  i 

O.  Ths  dsfanss  industry  and  industry  gsnsrally, 

X,  Xf facts  on  ths  octuntry's  sconnay, 

P.  Rsssareh  and  dsv^xopasnt, 

G,  Coapstition  in  ths  industry, 

H.  Rsaourcss, 

X.  Psrforaancs,  cost,  and  schaduis, 

J.  Ths  sffsct  of  past  psrformancs  of  awards, 

K.  Wsapon  system  managsasnt  and  ths  dsfanss  industry, 

L.  Wsapon  systsa  contracting, 

M.  Small  taisinsss, 

N.  Incentives  to  enter  ths  industry, 

O.  Ths  non-profits,  and 

f.  Ths  future  of  ths  industry. 

Ths  dsvelopment  of  dsfanss  firms  froa  relativaly  saall  firas  to  places 
among  ths  Portuna  500  had  its  bsginnlngs  in  World  War  IX.  Za  1»3B,  no  air¬ 
craft  firms  appeared  in  the  list.  By  1945  four  wars  in  ths  top  25.  In  1963, 
41  of  ths  top  100  defensa  firms  wars  also  on  ths  list  of  ths  top  100  of  ths 
Fortuna  500.  Sines  1939,  195  oompaniss  havs  been  represented  in  ths  top  100 
defensa  firms. 

Since  World  War  XX  and  the  large  production  runs,  the  trend  has  been  to 
greater  complexity,  smaller  numbers,  and  a  much  larger  proportion  of  the  total 
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cost  4oln9  to  RSO.  Por  sxsapls  only  3%  of  ths  costs  ot  ths  B-S2  wsrs  sllo- 
cstsd  to  MP|  Cor  IJm  B-TQ  tho  proportioo  is  30%» 

This  pspor  prowldss  s  vsiusbis  insight  to  ths  sstsrnsi  socro  foccss  thst 
hsvs  to  hsvo  s  osjor  Inflassos  os  eontrsct  outocoss.  It  also  sug^ssts  ths 
4iCCiculty  of  oosipsriiig  oontrsct  oatoooss  Cor  diCCsrsot  tiss  Craoss. 

12«  Strataqlss  for  Otvarsiftcation  ot  Dsfsnsa/Spacs  Co«ipanlss»  Wsidanbauo# 
Mirray  b.y  Washisgtoo  Univsrsity*  Bt*towia«  NO*  Juno  21 «  19B7,  17  psgas* 
ProCMSor  Wsldsnbaus  discusses  stratogiss  Cor  divarsiCicatiail  by  dsfsnss 
cospanias.  Ths  analysis  is  prassntsd  is  Civs  parts* 

I.  Bstsrnai  Orisntatioot  a  saero  picture  ot  ths  industry  including  salsa 
by  custossr  and  product  group* 

2«  Targeting,  setting  goals  and  ob)sctivas, 

3, .  Internal  Orientation,  a  list  ot  characteristics  oC  ths  aerospace 

e 

Cire, 

4.  Oevelopeunt,  the  options  Cor  growth  and  a  eatrlx  uC  opportunities, 
and 

5.  Evaluation. 

The  particular  charactvrlstics  of  the  fires  are  divided  into  the 
strengthe  and  the  weaknesses. 

The  strengths  werei 

1.  The  engineering,  design  and  developeant  capability, 

■*.  The  sanuCacturing  capability  for  exotic  eaterials  and  cloua 
tolerances, 

3.  The  detailed  knowledge  ot  silitary/space  earkets  and  contractual 
procedures. 


4.  The  unique  sysness  managesent  capability,  and 

5.  The  ability  to  bring  together  and  work  with  a  wide  variety  ot  fires 


Th«  wcdknasstts  wcr«i: 


1.  A  lACli  of  broad  aarkatln^  and  diatribution  capability^ 

2.  A  lack  of  axparlanca  on  aaaa  production* 

3.  A  low  capltalixatlon  ralattv*  to  sal«k* 

4.  A  lack  of  axparianca  with  allltary  oarkato  and  products*  and 

5.  Highly  liottad  and  apacialiaad  aqulpoant* 

« 

13,  Application  of  Oaalqn-toK:oat  Concapt  to  Major  Weapon  Syataia. 

Acquiaitiona*  U.S.  Ganarai  Accounting  Office*  Jvum  197S*  22  pages* 

This  paper  praaanta  a  Ganarai  Accounting  office's  review  of  the  applies* 
tion  of  the  *<iaai9n*to*>coat'  concept  to  uajor  w^iapon  ayates  aoquisitiona. 
Weapon  aystee  aeguiaition  costs  had  bean  increasing.  The  estiauitad  unit  coat 
of  the  latest  generation  of  each  of  eight  systaea  was  astisatad  to  run  free 
one  and  a  half  to  six  tieea  the  coat  of  their  pradecaasors,  Ttie  cost  in* 
creases  would  even  be  larger  if  they  ware  to  include  inflation*  Part  of  tha 
cost  had  bean  for  larga-scala  iaproveeents  in  perfonance  capability,  Tha 
probles  was  that  OCO  had  nut  bean  and  would  not  be  able  to  buy  weapons  in  tha 
quantieies  needed  if  this  trend  ware  to  concinua* 

Design-to-coat  had  bean  in  existence  for  about  four  years*  Nona  of  the 
weapon  systena  to  which  it  had  been  applied  had  yet  resulted  in  uuch  prbduc* 
cion.  Tharafora,  it  was  too  soon  to  know  whether  contractors  would  succeed  in 
•leslgning  systena  which  would  neat  the  pwrforphinca  objectives  and,  yet.  Would 
be  produced  at  a  ojsC  within  tha  goal  established  as  a  target.  Much  would 
depend  on  military  program  advocates  not  pressing  for  unnecessary  sophiseica* 
tion.  in  the  opinion  uf  the  GAO,  to  the  extent  that  design- to-cost  had  brought 
about  an  increased  cost  consciousness.  Zt  offered  excellent  prospects  for 
redu<;ing  the  cost  of  acquiring  new  weapon  systems. 
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14.  Investment  Policy  for  Cost  Reduction,  BmrtrAnd,  Harold  C. ,  Or.  Jean  C. 

LaKrance,  Or.  Henry  J.  Boiaaeau*  Jr.«  and  Anthony  J.  Provenzano*  December 

1976«  139  pa<jea. 

Thie  report  examinee  current  Inveetaent  qpportunitlee  tor  defenee^related 
industries  and  the  (actors  motivating  capital  investment,  especially  those 
related  to  cost  reduction.  000  procurement  policies  that  mould  motivate 
daCanse>related  industries  to  make  oost^reduction  invastmant  are  recommended. 
The  report  contains  capital  investauint  case  studies  of  four  industries  and  e 
macroeconomic  projection  of  defense  industries*  capital  investment 
requirements.  Two  conclusions  arei 

1)  Contractors  invest  in  capital  equipment  either  to  qain  contracts  or 
to  satisfy  contractual  obligations.  Investment  Cor  the  purpose  of 
cost  reduction  apparently  is  hampered  by  some  UUO  procuremont 
policies,  procedures  and  practices, 

2)  Investment  incentives  are  grouped  into  two  categories.  The  first 
contains  incentives  already  in  the  ASPR,  which  appear  to  require  only 
broader  application  or  minor  change  Cor  imowdiate  effect.  The  second 
comprises  incentives  that  require  substantial  change  in  the  ASPR,  or 
congressional  action,  before  they  can  be  implemented. 

15.  Competition  in  High  Technology  Government  harkets.  Heidenbaum,  Professor 

Hurray,  Oept.  uC  Economics,  Washington  Univ.,  St.  Louis,  MO,  Working 

Paper  16713,  23  pages. 

This  is  another  of  Weidenbaum's  papers  on  the  economics  of  the  aerospace  • 
industry.  It  is  a  very  interesting  paper.  It  is  divided  into  (our  sections. 


These  are: 
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1.  Introduction:  «  daacrlptlon  of  the  govacniaent  oarkat* 

2.  Tha  Sallar*.  concantracion  tranda«  slza,  distribution  of  awards#  and 
i»!!ortanca  of  awards. 

3.  Thw  Natura  of  Coapatitlon. 

4.  Ths  Msasuco  of  Conpstitionr  typos  of  ooopotitioa  {<H«a->cc;^titivS( 
conpatitivo)#  turnovsr  among  supplisrs,  concentration  ratios*  aarkst 
concentration  of  Air  Pores  procuraasnt*  value  of  shipnents  by  cate** 
gory*  and  narket  character. 

a 

Tha  conclusions  werei 

t.  There  are  several  unique  characteristics  of  aerospace  earkets  which 
inciud'  that  they  are  nonoponistic,  and  that  the  price  is  not  always 
the  detaralnate  of  sales.  Also  the  technical  capability  is  ieport* 
ant#  there  is  rapid  obsolescence  and  tha  production  which  is  not  for 
inventory  occurs  after  sales.  Finally  tha  bulk  of  the  work  done  is 
oriented  to  the  public  requireiaents  and  not  to  earket  demands. 

2.  A  relatively  limited  number  of  companies  receive  most  of  the 
contracts. 

3.  The  leading  100  000  and  NASA  firms  is  similar.  '  ■ 

4.  The  medium  size  firms  receive  most  of  the  awards. 

5.  Competition  relates  more  often  to  technical  competence  than  price. 

6.  An  analysis  of  the  top  25  firms  in  1953  and  1967  in  aerospace  and 
non-aerospace  indicates  21  of  25  are  the  same.  Both  have  high 
stability. 

7.  Accepting  that  high  concentration  occurs  when  eight  firms  control  70% 
or  more  of  the  sales#  the  aerospace  industry  is  concentrated  in  three 
sectors:  aircraft#  combat  vehicles#  and  spares.  Less  stringent 
standards  would  indicate  mure  cases  of  lesser  competition. 


VI.  Incentiv*  Contracta  Studies  Empirical  and  Noa-Empirlcal 

This  part  inciudas  moat  oC  ths  studies  that  have  been  aads  on  the  elfec* 
tiveness  oC  the  incentive  contract.  In  most  instances  the  data  sources  were 
existing  000  or  NASA  contract  records  and  interviews  with  industry  and/or 
governawnt  personnel.  Soisa  of  the  studies  are  limited  to  a  single  Service. 

Structurally  the  studies  fall  into  t«K>  broad  categories:  First  there  are 
empirical  studies  based  on  hypotheses  tested  through  statistical  analysis  of 
collected  data,  and  secondly  there  are  inductive-deductive  studies  which 
utilize  some  model  or  motlels  to  determine  reasonably  exi)ected  outcomes.  The 
studies  have  been  conducted  by  a  hand  full  of  people.  Typically  the  research¬ 
ers  were  associated  with  the  <jovernuient  or  the  aerospace  industry  in  some 
capacity.  These  included  (1)  the  government  procurement  schools  at  WrlghC- 
Patterson  Air  Force  Bass,  at  Fort  Lee,  Virginia,  at  Port  McNair,  Virginia,  at 
Moneterey,  California,  and  at  Carlisle,  Pennsylvania!  (2)  The  ThinJt  Tanks  such 
as  Rand,  lOA  and  LMli  (3)  Academicians  at  university-government  funded 
research  programs  such  as  those  at  MIT,  Harvard,  and  the  universities  in  and 
around  Washington,  D.C.;  (4)  The  Covernmont  Audit  Agencies  of  a  variety  of 
kinds;  and  (S)  University  faculty  associated  in  some  fashion  with  the  Aero¬ 
space  Industry.  The  university  researchers  almost  always  came  from  institu¬ 
tions  or  universities  that  were  among  the  top  100  DOO  or  NASA  contractors. 

It  is  always  a  risk  to  attempt  to  suiunarire  a  large  body  of  research. 

And  this  case  is  no  different.  Any  attempt  would  be  biased  by  the  selection 
process  as  well  as  by  the  researchers  own  predispositions  and  expectation 
set.  The  interestt^d  party  is  urged  to  review  the  indlviilual  synopsis  to 
attempt  to  provide  some  synthesis  of  his  or  her  own.  However,  certain  issues 
came  up  again  and  again. 
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Th«  quastion  oC  afflciancy  M«  attackad  In  various  vays.  Mostly  it  vaa 
althar  through  naasurinq  tha  outputs  of  ths  contracts  such  as  final  coat  and 
profits  or  naasurinq  ths  Ispact  os  ths  aconoaie  utilisation  of  oospany 
rasouircaa.  Z  da  not  rscall  a  sinqls  study  that  saaaurad  ths  quality  or  tbs 
af factivanaas  of  tha  product  itsalf*  Parhaps  that  ana  hacausa  of  ths  dif* 
ficulty  of  such  an  approach* 

Savaral  of  tha  studias  attasptsd  to  auaatariss  ths  litaraturs  to  data* 

This  siqht  bo  a  qood  placs  to  start  ths  raviaa  of  this  satarial*  Sas  for 
axai^la*  ths  atu«l^  in  LMZ*  Oasonq,  Troy  Jonas  or  Say  Hunt.  Sas  also  ths 
ispact  of  indiract  costs  in  ths  aork  of  Lynch  and  Paca. 

t*  Heport  to  tha  Conuruaa  of  tha  Unitad  Stataa.  Esastnation  of  Zneantiva 
Target  Prices  Ondar  Oapartsant  of  tha  Sir  Pores  flxed^Prlca  Incentlva 
Contracts  alth  Lockheed  aircraft  Corporation  Caorgia  Division*  Tha 
Cosptrollsr  Canaral  of  tha  Unitad  Sta^as*  May*  1959,^  93  paqas* 

Tha  aisraprasantation  of  costs  is  a  racurrinq  thasa*  this  invastiqation 
axasined  Uis  astiostad  costs  for  subcontracted  airfrasa  eoaponcnts*  Thasa  had 
baan  used  in  naqotiatinq  ineantiva  tarqat  prieas  for  an  Air  Porca  Pixad*>Prica 
Xncantiva  Contract  with  Tha  Lockheed  Aircraft  Corporation. 

The  comptroller  concluded  that  since  tha  contractor  hold  firs  quotations 
from  subcontractors  of  prices  lower  than  those  represented  as  it  anticipated 
costSf  tha  use  of  higher  estiaataa  constituted  an  incorrect  statasant  of  costs 

a 

to  be  incurred  for  tha  subcontracted  airframe  components.  In  addition. 
Lockheed  should  not  have  disclosed  tha  major  reduction  in  its  quoted  price  of 
tha  empennage  assemblies  which  occurred  after  tha  submission  of  its  proposal. 
This  reduction  had  been  specifically  brought  to  tha  attention  of  responsible 
Lockheed  officials  prior  to  completion  of  target  price  negotiations. 
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Tnis  study  revusls  but  on*  of  nua*rou*  practice*  that  oontribut*  to  th* 
quastionabi*  validity  of  target  coeta* 

Since  those  ovorestleatoa  were  not  disclosed  by  th*  Air  force'*  review  of 
Lockheed  proposal*,  they  were  not  considered  in  negotiation*  and  consequently 
the  target  costa  were  excessive*  Unless  a*  adjustnent  was  aede,  th*  ooatrae*> 

I 

tor  would  have  received  unearned  incentive  participations  and  target  profits 
because  of  excessive  target  costa,  rather  thM  actual  savings  accos^lished  in 
performance  of  the  contracts* 

2*  Th*  Use  of  Incentive  Contracts  in  Aircraft  Procurement.  Redden,  Edward  C., 
Lt.  USN,  1965,  4d  pages* 

The  Naval  Postgraduate  school  paper  reviews  the  theory  and  the  practice 
of  incentives  through  th*  analysis  of  the  Navy's  experience  with  incentive 
contracts*  The  paper  has  five  partst  1*  Introduction,  2*  Background  and 
application,  3*  Oiscussion  and  conclusions,  4*  Recownendatlons,  and  5* 
Bibliography. 

The  conclusions  and  recommendations  aret 

1.  Policies  and  procedures  have  to  be  changed  if  incentive  contracts  are 
to  attain  a  high  degree  of  effectiveness* 

2.  Th*  willingness  of  n  contractor  to  accept  an  Incentive  is  *  function 
of  the  contractors  business  volume  and  his  financial  status* 

3.  The  benefits  of  incentives  go  beyond  the  normal  goal  of  effectiveness 
of  coats. 

4.  Profit  potentials  that  motivate  the  contractor  must  be  established. 

5.  Targets  must  be  realistic  and  mutually  decided  upon. 

6.  The  later  a  contract  is  definitlzed  the  harder  it  is  to  establish 
effective  incentives. 
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7.  Bv«luat«  contractor  parfonaanca  parlodicallyt  not  just  at  tha  and  of 
tha  contract* 

8.  Tha  farthar  down  "Jia  organization  tha  Incantivaa  ara  appliad*  tha 
aora  alCactiva  thay  ara  likaly  to  ba* 

9.  Tha  award  faa  contract  la  not  conaldarad  faaalbla  for  ganaral  aaploy^ 
nant  In  aircraft  procuranant  dua  to  tha  arbitrary  natura  of  tha  award 
and  tha  abaanca  of  known  Incantivaa  durln9  tha  procuraaant  procaaa* 

10.  heattjn  nnd  apaclf Icatlon  C(ian<]aa  aro  a  aajnr  dwtrlaent  to  tha  affac* 
tlva  uaa  of  contractual  incwntlvas. 

It.  Anothwi*  wtunbllnii  block  la  tha  award  policy.  Kcas  aru  not  high 

anouijh  to  aotlvata  and  tha  panaltiaa  ara  not  great  enough  to  provlda 
adaquata  protection  agalnat  poor  parfornanca.  Tha  rigidity  of 
currant  profit  lavula  must  ha  ralaxcd. 

12.  Tha  ranagotiatlon  board  procaadlnga  have  also  Halted  tha  affects  of 
incantiva* 

13.  Tha  area  of  subcontracting  has  bacoaa  paramount  and  should  ba  con- 
sidarad  in  tha  structure  of  tha  Incantiva. 

14.  Parformanca  Incentives  need  to  ba  improved  by  including  maintainabil¬ 
ity  and  tha  overall  performance  of  the  end  item. 

15.  Schedule  incentives  should  emphasize  positive  rather  than  negative 
factors. 

16.  Tha  basing  of  profits  on  costa  that  are  hard  to  estimate  and  that 
continually  diange  over  tha  contract  accounted  for  the  majority  of 
the  criticisms  against  Incentive  contracts. 

17.  The  contractor's  disutility  for  cost  savings  can  negate  the  incen¬ 
tive.  He  may  use  Increased  costs  to  improve  his  facilities,  to  cover 
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ov«rhea(C  frua  othar  projects,  or  inprov*  his  proUuct  to  b«  onro  coa- 
p«titiv«  Cur  follow*-ons. 

18.  Cost  audits  should  be  based  on  direct  costing  rather  than  absorption 
costing. 

19.  (tegardless  of  the  asthods  eaployed  In  tha  utllisatloa  of  InceotlTO 
contracts,,  extreme  care  should  be  taken  to  Insure  that  govamaents 
controls  over  contractor  operations  are  kept  to  a  alnlaua. 


C.  C.  McCuistlon.  Oecuaber  1965,  29  pages. 


The  objectives  eere  to  identify  and  analyse  NASa'a  present  and  emerging 
policy  problems.  Tliey  concludes 

1.  The  contractor  is  not  greatly  eocivated  by  the  prospect  of  a  fee 
greater  than  that  which  he  considers  *falr,* 

2.  The  incentive  contract  philosophy  Incorporates  the  ei^llelt  assuap** 
tion  that  contractors  can  and  will  significantly  control  their  costs 
to  participate  in  the  incentive  "rewards*  for  efficiency.  The  pos** 
sibilitles  Cor  controlling  the  cost  outcomes  are  insignificant  In 
comparison  to  the  cost  uncertainties  associated  with  incentive  con* 
tracts.  Therefore  the  contractor  seeks  the  most  desirable  position 
in  terms  of  the  uncertainties  of  the  cost  outcome.  This  position 
does  not  coincide  with  the  negotiations  of  high  sharing  fractions  and 
wide  fee  swings^ -terms  which  would  be  a  significant  inducement  to  tlie 
contractor  to  ho  id  costs  d<,wn. 

3.  The  contractor  has  an  excellent  opportunity  with  incentive  contracts 
to  negotiate  an  arrangement  which  will  provide  for  a  greater  utility 
than  that  of  a  CPt't'  contract. 
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4.  Tlsht  tdr>3«it  coata  ara  coaplataly  Incxuapa tibia  with  tha  ne90tlatioiv8 
of  atcong  incontiva  pcovlaicna*  Aaauiaing  that  tha  targat  costa  ara 
reasonably  tight  on  the  averaga  thara  is  a  definite  indicatioo  that 
ahiring  fractions  larger  than  those  no»*  being  negotiated  would  result 
In  incentive  contracts  with  greater  risk  than  FF»  contracts— unless  tha 
target  fee  is  considerably  greater  than  tha  legal  limits* 

5.  Furthenaora,  there  appears  to  be  little  inducement  for  tha  governaant  • 
contract  negotiator  to  negotiate  sharing  arrangeAsnts  which  would 

'  provide  a  significant  induceoent  for  the  contractors*  Za  fact*  it  is 
usually  to  their  (Contracting  Officer)  advantage  to  negotiate  laoderate 
to  small  sharing  arrangements. 

6.  Incentive  contracts  have  an  advantage  of  flexibility  in  the  fee 
arrangement.  This  assumes  that  this  attribute  is  a  rational  and 

e 

desirable  objective. 

7.  Despite  certain  past  criticism*  the  Incentive  contract  has  the 
quasi'-theoretlcai  facade  of  promoting  efficiency  through  a  basic 
appeal  to  the  profit  ntotive. 

8.  The  mathod  of  pricing  cost-plus  contracts  can  result  In  a  greater  fas 
for  overruns  than  for  underruns.  This  Is  a  significant  factor  to 
consiiier  if  one  is  designing  a  fee  schedule  to  appeal  to  a  shcrt—run 
profit  motivation.  However,  if  contractors  ^re  oriented  towards  the 
short-run  profit  rewards,  one  would  expect  a  greater  number  of  cost 
overruns  on  incentive  contracts  than  are  presently  in<licated  by  the 
data.  Tlterefurc,  there  is  reason  to  believe  that  the  contractors  are 
generally  unconcerned  about  the  marginal  aspects  of  the  fee  situation, 
or  that  they  are  more  concerned  with  the  positive  benefits  to  their 
long-run  sales  associated  with  a  reputation  of  achieving  targets. 


9.  Thiirc  is  little  potential  foe  neqotietlnf  fee  arren^eaants  which 

would  stieulata  contractor  efficiency*  The  author  believes  that  the 
contractor's  perforunce  can  be  better  controlled  throus^  soae 
oi’9anixad  eethod  of  contractor  performance  evaluation*  and  throu^^ 
InduceoMnta  directed  St  lon9'run  rather  then  short-run  interests  of 
the  contractor* 


4.  Summary  of  Boox-Allen  Study  of  Incentive  Contracts.  NASA-Xa  House 

Oocuaentf  September  15*  1966.  ' 

The  Booz-Allen  study  took  thirteen  and  a  half  months  and  five  man  years 
of  effort  to  complete.  The  sample  size  represented  62%  of  the  contract 
dollars.  But  the  saoq^le  size  and  the  number  of  contracts  were  too  few  in  the 
opinion  of  the  authors  to  develop  statistically  reliable  outcomes.  Xt  con* 
tains  over  900  pa9es  of  case  studies* 

The  findings  were: 

1.  The  effectiveness  of  incentives  is  largely  dependent  on  the  program 
definition  at  the  stage  that  the  incentive  was  introduced. 

2.  Incentive  contracting  has  resulted  in  better  program  definition. 

3.  The  use  of  incentives  has  resulted  in  Improved  communication  between 
the  contractor  and  NASA. 

4.  The  full  utilization  of  the  benefits  of  incentives  would  require 
changes  to  the  current  policies. 

5.  Deficiencies  in  current  contracts  Included: 
a.  The  sharing  arrangements  were  too  shallow, 
b*  The  sharing  ranges  were  inappropriate* 
c.  The  weights  among  the  variables  were  inappropriate. 


d.  The  band  of  incentive  effectiveness  was  too  narrow 
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«.  Th«  pcrCorMne*  incuntiv**  includud  weight  on  chn  final  elnaant 
without  UM  ot  aubgoala* 

•  ' 

(•  ;nc«  tivea  warn  ua«d  inappeoprtataly  wh«n  nuMoroua  changaa  war* 
contaaplatad* 

9*  1tt«  atudy  indieatad  no  actual  tradaofC  aaong  tho  variablas* 

6.  Tha  affactivanasa  doaa  not  aaao  to  ba  ralatad  to  th*  aviunt  ot  fan 
but  tathar  to  tha  clarity  and  tha  objactivlty  of  tha  atructur*  to  tha 
Incantlva  rawarda*  Thar*  waa  avidanc*  of  affactiva  uaa  of  aehadul*  . 
an^  parfunaanca  incantivaa* 

7.  Tha  aarliar  eontracta  war*  not  accoapaniad  by  adaquat*  adainiatrativ* 
faadback  to  parait  tradeoff  daciaiona.  Tha  lack  of  visibility  on 
changaa  and  cost  iapacts  do  not  parait  tradeoffs* 

8*  Cxtracontractual  influancaa  can  b*  auch  stronger  than  profit* 

Nultipl*  ifwantivas  are  aor*  affactiv*  than  single  ones* 

9  Th*  affactivanaas  of  the  incantlva  varies  with  th*  slop*  of  th*  shara 
line* 

to*  Contractor's  aanagaaant  do  not  ooaaunicata  details  of  tha  incantlva* 
Co  aotlvat*  th*  working  level  parsonnal.  The  exception  la  perfora- 
ane*  incanCivas  which  war*  used  to  aotlvat*  sui>*rvisory  personnel. 

11.  Tha  effactivanass  of  perforaanc*  and  schedule  incentives  bora  little 
or  no  relationship  to  the  dollar  value  of  th*  incentives. 

12.  Incentives  have  resulted  in  a  batter  discipline  concerning  changes 
than  existed  under  CPPf  contracts. 

13.  Th*  overrun  of  major 'subcontracts  ware  found  to  b*  a  aajor  causa  of 
prim*  overruns. 

14.  Tha  basic  benefits  of  tita  CPIP  contracts  ware  largely  a  result  of  the 
systeioatic  aonitoring  and  evaluation  processes. 
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5.  Cost  Incentives  and  Contract  Outcomaa,  Fiah«r(  Irving  N.,  S«pteab«r  1966, 
SS  pa9«*. 

Pishar  statistically  analyzed  S2S  Air  Porca  randomly  selected  oontracte 
that  contained  90  PPl  and  CPIP  Incentive  type  contracts.  The  purpose  o£  the 
analysis  was  to  evaluate  the  effectlvenese  ot  the  Incentive  oontract,  Xt  le  e 
coeprehensive  study  that  manlpulatee  18  varlahlee  through  factor  analysis  and 
statistical  teats.  Me  concludas  broadly  thafc  there  are  6  eajor  ijnfluencest 
(I)  The  contract  sire,  (2)  The  contract  risk,  (3)  Cost  of  perforaanss,  and  (41 
Changes. 

The  study  la  presented  In  S  sections:  (1)  Introduction,  which  presents 
the  backijround  of  incentives,  (2)  The  survey  of  recent  contract  cost  outcome 
experiences,  where  he  talks  about  the  summary  statistics  and  Uw  influence  of 
project  characteristics,  (3)  Incentive  pricing  arranijeaents  where  profit 
rates,  share  rates,  and  effect  of  project  characteristics  relationships  are 
discussed,  (4)  Incentive  contract  cost  outcomts  in  which  are  discussed  the 
Incentive  effects,  cost  outcomes,  and  changes,  and  (5)  Conclusions.  Two 
appendices  discuss  underlying  dimensions  of  incentive  contract  outcomes  and 
factor  analysis. 

6.  Notes  on  Incentive  Contracts.  Oeavers,  k.  L.,  J.  J.  McCall,  September 
1966,  35  pages.  • 

Oeavers  and  McCall  analyzed  252  AF  contracts  for  two  time  periods: 

1959-62  (126)  and  1962-63  (126).  Outcoiaes  differed  over  the  two  periods.  The 
authors  concluded  that  factors  influencing  contract  outcomes  are  very  complex 
and  that  a  more  co<aplete  study  was  in  order  to  relate  theory  and  practice. 

This  relatively  short  paper  includes  sections  of  introduction,  risk  and 
incentive  contracts,  the  empirical  analysis,  and  conclusions.  In  the 
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MpirtcAl  «Mlysia«  thay  4ddr«««  th«  initial  coat  vntiMtnn,  th«  adjustnd  cost 
••tiMtM,  tlM  inClunne*  ot  contract  siz«*  tho  ralatXon  batwaaa  Initial  and 
adjusted  cost  vstiiaatan  and  oontract  9rawth* 

Tha  conclusions  warm 

1.  Tha  af facts  ot  incantivas  hava  two  eoaponents.  Tha  afficianey  affact 
and  tha  risk  affact*  Thasa  ara  intartwlnad  in  all  ineantiva  arran9a> 
■anta<  Oata  colLaetad  doas  not  pansit  distin9uishin9  batwaaa  thasa. 

2.  For  tha  pariod  '62«'di  thara  was  no  statistical  avidanea  that^  high 

’  sharas  wara  nora  aCficiant  or  aorp  risky;  DifCarancas  batwaah  asti-* 
•latad  and  actual  costs  did  not  vary  with  tha  shara  rata.  j 

I 

3.  For  tha  pariod  'S9-*d.  tha  rasults  wara  diffarant.  Tha  diffarancas 

i 

batwaan  estimatad  and  actual  costs  bacons  ineraasingly  nagatiVa  with 
incraasing  sharing  rata.  | 

4.  Tha  abova  suggest  that  thasa  dif Csrancas  wara  caused  by  changes  la 
contractor/govarnwant  behavior. 

7.  Raappratsal  of  Cost  Incantivas  in  Dafensa  Contracts.  Cross.  John. 

Saptaabar  1966,  34  pages. 

Cross*  analysis  is  primarily  concerned  with  tha  inpaet  that  incentive 
contracts  had  on  contractor  efficiency  and  the  extent  to  which  overruns  and 
underruns  were  a  reflection  of  that  efficiency.  Tha  paper  presents  eight 
Interpretations  related  to  that  alleged  10%  savings  postulated  by  the  Secret 
tary  of  Defense  and  tests  then  against  several  sets  of  data  from  aggregate  000 
contracts  selected  from  the  time  period  19S3  to  196S.  For  example  ...  Tha 
inclusion  of  fixed  overheads  in  basic  contract  costs  tend  to  induce  contract¬ 
ors  to  shift  costs  from  high  to  low  sharing  rate  contracts,  it  is  easier  to 
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indue*  firm*  to  Accept  hi^b  shering  rate*  in  lea*  risky  contracts,  and  if 

i 

fitmm  do  accept  high  risk  ia  contract*  th«y  will  tend  to  charge  for'ittt* 

The  atajor  cor.cluaiona  weret 

!•  Incentive  contract  payeent*  for  risk  bearing  exceed  the  benefit* 
d*riv*d  a*  reflected  in  increased  efficiency* 

2.  The  popularity  of  Incentive  contract*  1*  easily  explained  by  the 
sub-optieixing  behavior  of  individual  procureeent  officer*  than  it  I* 
la  teres  of  the  objectives  of  the  organisation  a*  a  whole* 

3.  Target  costs  are  strongly  Influenced  by  other  features  of  the  con*^ 
tract*  Insofar  a*  target  costs  are  raised  as  sharing  ratios  are 
raised  the  efficiency  in  contract  performance  is  overstated* 

4*  Target  price  ia  not  a  good  variable  on  which  to  select  a  contractor* 

S.  Cost  incentive  contract*  do  not  assure  selection  of  more  efficient 
contractors* 

6*  One  could  do  just  as  well  by  replacing  FPl  contract*  with  CPPP  and 
than  selecting  the  contractor  with  the  lowest  fee* 

7.  Perforeance  incentives  do  have  eerit*  They  provid*  additional  flexi* 
bility  and  tend  to  reduce  the  risk* 

8.  Cost  incentives  are  probably  not  very  effective.  Pirn*  usually 
achieve  efficiency  by  institutionalizing  it  over  tine  through  new 
devices  introduced  into  the  existing  routine*  In  the  short  run 
Opportunities  fur  cost  control  are  too  n^)>ulous  to  seriously 
influence  the  incentive  provisions.  If  the  time  i>erio<is  for  contract 
performance  were  long  the  incentive  provisions  might  'je  more 
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.  Observatioos  on  Incentive  Contracf,  Bill(  Walter.  AasistaaC  Professor, 
Syracuse  Onivcrsity  Special  Projects  Office,  Dept,  of  the  Navy,  1966,  45 
pages. 

This  suBBur/  report  of  the  work  done  during  the  suamer  of  1966  for  the 
Naval  Special  Projects  Office  includes  conclusions,  recouDendations,  aethod- 
ology,  discussion,  and  acknowledgements.  To  compile  the  study,  the  author 
conducted  interviews  with  both  government  and  industry  personnel.  This 
included  staff  personnel  from  three  large  weapon  system  organisations.  Ten 
contracts  ranging  in  size  from  5  to  100  million  dollars  were  examined. 
Limitations  were  noted  relative  to  the  validity  of  the  conclusions  stemming 
from  the  saull  sample  size  and  the  nature  of  the  interview  techniques.  The 
report  is  broad  in  its  inquiries  and  provides  a  range  of  conclusions  and 
recommendat ions • 

1.  The  assumption  that  contractors  attempt  to  maximize  profit  on  every 
contract  is  invalid.  Mathematically  imprecise  approaches,  the  training  on 
incentives  that  distorts  the  importance  of  short  run  profit,  and  the  assump** 
tion  that  a  contractor  ismotivated  by  a  single  invaiiant  objective  are 
suspect . 

2.  Contractors  possess  many  goals.  The  motivational  mix  might  vary  from 
contract  to  contract  and  also  within  a  given  contract  over  time.  Also  differ* 
ences  exist  between  the  government  and  the  contractor  on  what  the  motivators 
are. 

3.  Extracontractual  factors  arc  important  considerations  in  the  detetai* 
nation  of  contractor  behavior.  These  include  at  least  public  image,  organize* 
tional  prestige,  commercial  spinoff,  and  improved  market  position.  In 
practice  these  factors  are  largely  neglected. 
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4.  Firmn  seek  long  run  satisfactory  profits*  The  upper  liait  is  defined 
by  concern  for  the  GAO  and  the  renegotiation  board.  The  loeer  liaic  is 
defined  by  competitive  factors.  The  size  of  the  contract  and  the  negotiated 
fee  have  more  importance  on  behavior  than  the  structure  of  the  Incentives. 

5.  Contractors  attempt  to  insure  satisfactory  profits  at  ths  bargaining 
table  when  the  contract  is  negotiated.  When  a  contract  eix  is  avaiXabla  the 
contractor  has  a  tendency  to  lump  personnel  and  overhead  coats  on  the  CPff 
contracts.  This  encourages  and  results  in  CPfP  overruns. 

6.  Firms  place  great  emphasis  on  attaining  and  meeting  performance  and 
schedule  commitments  to  enhance  reputation.  Feta  firms  deviate  frr>m  this. 

Firms  in  some  instances  trade  off  cost  and  schedule  to  assure  performance. 
Where  a  negotiated  profit  level  is  adeguata  firms  might  engage  in  the  trade* 
off  activity.  The  achievement  of  maximum  incentives  for  delivery  may  be 
assured  by  overly  pessimistic  delivery  schedules. 

7.  The  assumption  that  contractor  behavior  is  independent  of  his  con¬ 
tract  mix  is  fallacious. 

8.  Contractoi  behavior  is  constrained  by  the  CAO  and  tlie  renegotiation 
board.  Excessive  profits  result  primarily  from  cost  uncertainty.  Contractors 
Cannot  offset  potentially  large  losses  with  high  gains.  Ths  agencies  have  the 
impact  of  constraining  the  fee  level  and  constraining  the  nature  of 

ctjinpo t  i  t  ion. 

9.  The  training  in  multiple  incentives  is  invalid  but  achieves  better 
contract  dcfinitior.,  improved  work  statements,  and  improved  reasonableness  of 
target  costs. 

10.  Contracting  officers  are  too  conservative  in  providing  cost  incen¬ 
tive  opportunities  to  the  contractors:  Cost  share  ratios  are  too  low  and  tar¬ 
get  costs  too  tight  because  the  contracting  officers  feel  they  might  be  viewed 


dS  poor  negotiators.  And  they  are  inadequately  trained  in  cost  estiaatinq  and 
cost  accountlnq.  The  government  Lm  at  a  dlsadvantaqe  at  the  neqotiatlon 
table. 

11.  Subcontracts  are  inadequately  administered.  Plant  representatives 
are  inflexible  and  may  possese  an  audit  bias.  They  cheek  if  an  operation  has 
or  has  not  been  performed  and  not  whether  it  should  be. 

12.  Cosuhinication  amonq  the  qovernaent  agencies  on  incentive  oontractinq 
experience  is  seriously  deficient. 

Ttie  recommenilatlons  are: 

1.  Investiqate  what  motivates  contractors. 

2.  An  across-the-board  committee  should  study  the  various  questions 
raised. 

3.  A  special  project  office  should  be  established  of  trained  capable 
personnel  to  handle  the  negotiations  of  major  contracts. 

4.  The  UOO  and  NASA  quides  need  revision:  (a)  recognise  the  validity  .of 
multiple  influencee  on  the  contractor,  (b)  de-emphasize  the  use  of  oniltiple 
incentive  on  R«0  contracts,  (e)  spend  more  time  on  tarqet  costs  analysis,  (d) 
spend  more  time  on  project  definition  and  the  need  for  coordination  between 
technical  and  administrative  personnel,  and  finally  (e)  spend  morn  tine  on 
contract  ailminlstrative  procedures. 

5.  Define  and  explain  the  functions  of  the  CAO  and  the  reneqotiation 
board. 

/ 

6.  Develop  analytical  techniques  for  dealinq  with  the  multiple  contract- 
mix  environments. 

7.  Reduce  and  ohanqe  the  traininq  on  multiple  incentives:  high  shares 
should  bu  employed  particularly  on  the  overrun  side,  a  smaller  ranqe  of 


inoeiitiva  af fectivenesa  should  b«  used,  tho  siza  of  the  target  feea  should  ba 
raduced,  and  tha  matjnltuda  of  tha  faa  swin9a  should  ba  increased. 

8.  Discontinue  tha  renegotiation  board. 

9.  Follow  appropriate  channels  of  comunicatlon  in  governaent-'industry 
comuiunicationa.  and 

10.  Authorize  and  use  CAPF  contracts  aorai  only  this  type  of  contract 
offers  tha  government  tha  combined  benefits  of  an  Incentive  for  better 
performance  and  flexibility. 

9.  How  to  Build  a  Oetter  Contract.  Chemical  Week,  April  1,  1967,  2  pages. 

The  byline  gives  a  good  idea  of  this  article's  content:  "Government 
looks  for  ways  to  make  sure  its  carrot  or  stick  contracts  give  it  the  best 

* 

deal."  Chemical  Week  summarized  the  studies  of  incentive  contracts  and  gives 
a  synopsis  of  their  findings.  The  major  issues  centered  around  several 
propositions.  Those  were: 

1.  Secretaiy  McNamara  reduced  CPiT  contracts  from  38%  to  10% 

2.  extcacontractual  factors  may  play  a  mure  significant  role  than  profit 
in  motivating  contractors, 

3.  the  contractor  will  do  whatever  is  necessary  to  gain  a  long 
production  run, 

4.  the  long  production  run  will  win  the  enviable  position  of  being  the 
only  supplier, 

5.  the  contractor  loay  perform  well  on  one  contract  to  be  favorably 
considered  for  the  f\ext,  and 

6.  the  contractor  may  make  sizable  expenditures  as  a  means  of  staying  in 
the  technologica I  forefront. 


Th«  studies  addressed  these  queries.  The  results  were  susimerlzed. 

1.  A  Perry  Pratt  heailed  Science  Board  Study  found  thati 

a.  Cost  Incentives  do  not  tend  to  degrade  perfwrsance#  and 

b.  VAiere  properly  applied  bonus  deals  are  better  than  CPPP  deals. 

2.  A  Booz-Allen  and  Hanllton  study  concluded  the  saxM. 

3.  A  Rand  Study  saldt 

a.  There  Is  a  question  whether  hiqher  sharinq  rates  actf,ally  Induced 
the  contractor  (a)  to  be  mere  efficient  or  (b)  to  accept  qreater 
risk  by  aqruelnq  to  lower  target  wsts. 

b.  the  effectiveness  of  the  sore  cosplex  incentive  arranqement  is 
questionable. 

4.  An  Institute  for  Defense  Analysis  study  concluded  that: 

a.  The  pruslun  paid  to  contractors  under  incentive  contracts  has 
exceeded  any  savlnqs  obtained  froia  the  Increased  efficiency,  and 

b.  the  calculations  of  increased  efficiency  are  likely  to  be  overly 
optlslstlc. 

5.  The  000  and  NASA  in  their  studies  concluded: 

a.  The  sample  of  the  studies  have  been  too  seell  (Cravens  of  NASA), 
and 

b.  Contractors  are  not  reaplnq  the  benefits  due  to  poor  subcontract 
manaqement  (Cravens  of  NASA). 

10.  An  Analysis  of  Contractual  Incentives.  Berhold,  Harvin,  September  1967, 

160  paqes. 

Uerhold  applies  an  analytical  framework  from  decision  theory  to  the 
analysis  of  Incentive  contracts.  Data  from  several  large  government  contract** 
ors  are  used  to  estimate  the  utility  function  of  the  contractor.  Three 


classes  of  utility  functloas  are  considered:  exponential,  9ausslan  and  quad** 
ratlc.  Proa  these  utility  functions,  the  author  derives  the  target  profit  as 
a  function  of  the  sharlnq  ratio*  h  general  aodel  of  contractual  Incentives  Is 
developed* 

The  dissertaton  is  divided  into  six  sections: 

1.  an  Introduction  to  contractual  incentives, 

2*  a  nodal  of  qovernaent  Incentive  contracts, 

3*  an  illustration  of  the  aodel  of  incentive  contracts, 

4*  a  note  on  the  bargaljnlng  liaplicatlons  of  the  Incentive  model, 

! 

6.  a  ijeneral  model  of  incentive  contracts,  and 

6.  other  applications  jjnd  future  research  topics. 

Sumaarlzlng:  | 

I 

1.  The  model  concerns  itself  with  the  contractor  selecting  an  optimal 
production  method  subsequent  to  the  time  ehen  the  contract  Is 
specified. 

2.  The  question  Is  how  to  motivate  the  contractor  to  accept  the  contract 

i 

! 

and  to  subsequently  choose  a  production  method  to  elnlmlze  costs. 

3.  The  government  le  assumed  to  have  a  linear  utility  function*  The 
contractor's  utility  function  is  estimated  from  contractor  and 
government  data.  Implications  on  over.hesd  are  considered  In  addition 
to  resource  allocation  and  risk. 

4.  The  primary  recommendation  is  to  Implement  direct  charge  Incentives, 
Another  Is  to  negotiate  overhead  as  a  separate  single  contract  with 
Its  own  share  ratio,  target  profit  and  target  cost. 

5.  Cost  estimates  have  to  be  Improved  to  reduce  the  variance  and 


therefore  the  risk. 
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6.  Th«»  •jovornuwnt  :ihoaI<l  incre^titt  th«  ih*c*  ratio  until  th«  aar9inal 
increase  In  the  target  profit  la  equal  to  the  earginal  decrease  in 
target  cust. 

7.  CPFF  contracts  should  not  be  considered  sero  rish  contracts*  In  the 
final  section  he  addresses  the  application  of  the  eudel  to 
psychology,  political  theory,  ucuntssics,  and  manaijuMent* 

11.  Defense  Industry  Profit  Revteet  Voluae  I,  U(Z,  Washington,  O.C. 
(Logistics  Management  Institute),  November  1967,  135  pages. 

This  LHZ  study  is  Part  I  of  a  2  volume  set  on  profitability  in  the 
defense  industry.  One  hundred  and  ten  companies  vers  contacted!  of  these 
sixty-chrce  participated  in  the  study.  The  firms  eere  broken  into  three 
categories  of  high,  medium  and  loe  volume  and  compared  with  data  from  six 
durable  goods  categories  of  the  non-’defense  industry. 

During  the  early  1960*s  tl'.e  OOO  Implemented  several  policies  that  should 
have  increased  the  risks  of  the  defense/aarospacs  industry.  These  werei 

1.  Shifting  from  cost  .>lus  f  .xed  fee  tc  ’.neuntive  contracts, 

2.  The  shift  from  cost  to  fixed  price  contracts, 

3.  The  reduction  of  the  provision  of  facilities,  end 

4.  The  initiation  of  the  contractor  performance  svaluation  system. 
During  this  same  time  period  the  renegotiation  board  reported  a  drop  in 

the  pre-tax  earnings  on  sales  from  6.S  percent  in  19S6  to  3.1  percent  in 

I 

1962.  Profits  went  down  instead  of  going  up  to  reflect  the  increased  risk. 

I 

( 

then  in  1964  the  000  promulgated  a  profit  policy  which  recognized  the  irapor- 
Canoe  of  profits  as  a  means  of  assuring  a  fit  defense  industry.  The  intent  of 
this  LMI  study  w.is  to  gather  aileguate  data  to  make  a  muaningful  assessment  Of 
the  profit  picture.  Profit  data  was  collected  for  the  years  1958  to  1966. 


Th<t  stuily  W4S  presented  In  two  parts*  VuluiM  I  describes  t.«s  fornafe  of  ths 
study,  th«  ai  alyS'ls  and  the  results.  Voluow  IZ  presents  the  suppartlof  data. 
The  contents  of  VoIurm  I  arai  (1)  Suimary  Plndlnqs,  (2)  ProClt/Capital 
Investment  ratios  and  capital  investment  turnovert  (3)  Profit/Sales  ratios, 

(4)  The  Department  of  Defense  profit  revlee  system,  (5)  Una.' ,wable  and  non- 
recoverable  costs,  (6)  Capital  aartet  analysis,  (7)  Discussions  with  defense 
industry  personnel,  and  (8)  Observations,  conclusions  and  future  plans. 

The  profits  on  incentive  contracts  by  type  for  the  1,842  contracts 
studied  (*Sa  through  *63)  shoe  that  the  profits  were: 

KPI  9.2%  of  costs  and  8.4%  of  sales 

CPIP  7.2%  of  costs  and  6.7%  of  sales 

CPyf  6.1%  of  costs  and  S.7%  of  sales 

The  reasons  that  defense  profits  were  lower  than  crMimerclal  profits  as 
derived  from  Industry  Interviews  were:  the  severity  of  competition,  the  high'* 
er  degree  of  unpriced  risks,  the  lower  contractor  profit  objectives,  Inade-  . 
quate  specifications,  the  buy  In,  overcapacity,  and  the  government  bargaining 
position.  The  level  of  profits  on  fixed  price  contracts  were  lower  than 
expected  due  to  estimating,  increased  competition,  and  the  Increased  volume  of 
development  work. 

The  Industry  complaints  were: 

1.  There  were  gaps  in  the  implementation  pulley  at  the  operating  level, 

2.  DOO  dues  not  diminish  controls  in  high  risk  areas, 

3.  The  costs  of  proposal  preparation  are  increasing  rapidly, 

4.  There  are  time  delays  in  consummating  contracts, 

5.  They  were  not  being  kept  informed  in  a  timely  fashion, 

6.  There  was  premature  price  competition  on  complex  items. 
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7.  Ther«  waa  an  attempt  to  enforce  conformity  in  the  management  of  the 
flraa, 

8.  Thera  waa  an  Incraaaa  of  unallowable  and  unrecoverable  coata, 

9.  Overhead  ratea  developed  for  coat  type  contracts  were  being  applied 
to  fixed  price  negotiatlooa. 

10«  The  requirement  to  invest  In  facilities  has  not  been  accompanied  with 
increased  profits  associated  therewith, 

11.  The  competitive  advantages  of  those  companies  that  have  been  given 
government  facilities  is  unfair. 

12. '  There  is  a  high  coat  to  subcontractora  for  preparing  initial  and  sob- 

sequent  pr<ii>osals  because  of  re-solicitation. 

The  conclusions  were: 

1.  In  19S8  over  70t  of  the  contractor's  business  was  defense.  Now  it  is 
less  than  one-half.  Over  60%  of  their  profits  cams  from  defense  .  . 

.  now  over  sixty  percent  come  from  commercial  business.  Cn  Profit 
the  trend  has  been  down  when  compared  with  the  commercial  sector. 

2.  The  weighted  guidelines  method  has  resulted  in  some  inequities.  Con¬ 
tractor  investment  needs  to  be  given  greater  weight. 

3.  Capital  requirements  have  increased  more  rapidly  than  defense  sales. 
Progress  payments  should  reflect  tha  shift  in  contract  types  in 
recent  years  to  incentives  and  fixed  price. 

4.  Forty  percent  of  the  unallowable  and  nonrecoverable  costs  are  for 
disnl lowed  KsU.  LMl  endorses  a  ^Mliuy  to  provide  relief. 

5.  Fixed  price  contracts  and  competition  have  increased.  Improved 
criteria  should  be  provided  txjD  personnel  for  the  use  of  firm  fixed, 
price  contracts.  There  has  been  so  much  emphasis  on  FFP  that  this 
type  of  contract  has  been  used  injudiciously. 


/- 
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12.  A  Study  of  Selective  Aspects  of  the  Use  of  Incentive  Contracts  In  the 

United  Statea  Air  Porc«  Procuremant  Management,  Jones,  Troy,  Col.,  USAF, 
1967,  201  pa9«s. 

Jones  did  s  very  coaprehensive  Bsplrlcsl  Analysis  of  a  broad  saapls  of 
Air  Fores  contracts  of  tlis  1963-64  period.  Hit  study  saapls  Included  S3 
weapon  support  systees  and/or  production  contracts*  It  included  s  cross* 
section  of  Air  Feres  weapon  end  iteas  (aissils,  airfraisaa,  electronics, 
etc.).  The  study  includes:  (1)  Introduction,  ‘(2)  The  weapon  acquisition  pro* 
cess,  (3)  Incentive  contract  theory  and  policy,  (4)  An  analysis  of  selected 
Air  Force  contracts,  (S)  Implications  of  quantitative  findings,  (6)  Effective¬ 
ness  of  performance,  (7)  Qualitative  evidence  froa  the  case  studies,  (8)  Con¬ 
clusions,  recommendations  and  the  bibliography.  Some  fifty-one  tables,  and 
five  illustrations  are  Included. 

He  lists  light  specific  issues  that  the  dissertation  pursues*  These  were 
(1)  Is  there  any  significant  difference  In  average  variations  from  target 
costs  In  different  types  of  contracts?  (2)  Is  there  any  significant  differ¬ 
ence  In  target  costa  among  different  contractors  performing  under  like  types 
of  contracts?  (3)  Is  there  a  statistically  significant  difference  in  final 
variations  In  target  cost  between  contracts  for  developmer.u  and  contracts  for 


production?  (4)  Is  there  any  correlation  between  the  contract  sharing  ratios 


and  the  variations  of  final  costs?  (S)  Is  there  a  significant  difference  in 
dispersion  of  individual  percentage  variations  of  final  coses  to  target 
costs?  (6)  Is  there  a  significant  difference  In  average  percentage  changes  in 


scope  from  all  types  of  contracts?  (7)  Is  there  a  slgnificaijt  difference  in 
average  final  variations  from  target  costs  In  a  set  of  contracts  which  have 


Incentives  on  both  performance  and  cost  dimensions  as  compared  to  those  sets 


•)f  contracts  which  have  incentives  on  the  cost-  diinenuiun  only?  and  (d)  Is 


/  ' 
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ch«r«  •  •Ignlflcaac  difference  in  orlgioel  or  fioel  overage  profit  ratee  aaong 
types  of  contracts? 

There  ace  three  general  questions.  (1)  Have  cost  inceatives  generally 
been  effective?  (2)  Have  perforaanca  Incentives  bean  generally  effective? 

(3)  Have  trads'^ffs  been  aade  between  cost,  schedule  and  perfornaocn  incen* 
tlves  that  have  proven  to  be  detrinental  to  the  Air  force. 

Mis  conclusions  were: 

(1)  Little  or  no  statistical  correlation  exists  aaong  contract  share  and 
cost  outcoaes:  (a)  A  regression  anslysis  showed  do  significant  corcclatlon 
beijuecn  the  aagnitude  of  individual  contract  cost  sharing  ratios  end  the  cost 

outcoaes,  (b)  However,  when  contracts  were  divided  in  two  groups,  one  with 

■  i  ‘  ' 

high  and  one  with  low  cost  sharing  ratios,  the  deviation  of  cost  outcoaes  of 

contracts  with  high  cost  sharing  ratios  is  slge.ificantly  Mailer. 

j  (2)  Cost  incentives  are  not  highly  effective  in  preventing  cost  growth. 

{  '  . 

Cost  overruns  or  changes  in  the  contract  are  due  priaarily  to  technological 

I 

uncertainty.  When  appropriate  groupings  were  aads  to  ellainats  differences 
reMiting  froa  different  purposes  of  the  contract,  i.s.,  the  contracts  for 
dc^elopaent  vs.  contracts  for  production  or  Isvel  of  coapletion  of  contracts, 
thera  was  no  significant  diffarance  of  cost  outcoaes  aaong  CPff,  CFIF  or  FPXF 
type  contracts.  He  aiggests  that  the  level  of  technical  uncertainty  within  a 
prograa  continues  to  play  a  auch  stronger  role  la  cost  outcoaes  than  th^  type 
of  contract  under  which  the  prograa  is  conducted. 

(3)  Jones  found  chat  when  adjustaents  had  been  aade  to  reaove  the  effect 
of  scope  changes  that  aerely  represented  an  extension  of  the  yearly  contracts 
®r  the  like,  that  there  was  no  significant  difference  in  average  percentage 
changes  in  scope  between  CPFF  and  CPIF  contracts.  However  it  was  found  that 
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there  M3  si<jnificent  curreletion  between  the  MijnituJe  of  co3t  overruns  end 
the  magnitude  of  changes'-ln-ecope  of  incentive  contracts* 

(4)  The  findings  suggest  that  there  is  inherently  a  greater  discipline 
for  control  of  changes-in-scope  under  incentives  than  under  CPFP* 

(5)  Technological  uncertainty  greatly  affects  the  degree  to  which  oon* 
tracts  respond  to  incentives*  This  subject  should  provide  an  area  for  such 
more  fruitful  research  than  that  found  in  the  further  study  of  Che  structure 
of  incentives* 

(6)  It  was  concluded  th<ft  performance  incentives  are  not  effective  in 
controlling  the  cost  of  weapons  performance.  In  each  of  the  examined  con¬ 
tracts  which  contained  performance  incentives  where  the  contractor  came  close 
to  target  he  lost  more  on  the  cost  incentive  chan  he  gained  on  the  performance 
incentive.  This  rinding  suggests  that  extra-contractual  incentives  such  as 
the  need  to  be  known  as  a  high  quality  producer,  or  thn  opportunity  for  great¬ 
er  profits  in  subauqiient  production  contracts,  played  a  larger  part  in  achiev¬ 
ing  the  desired  performance  level  rather  than  the  contractual  incentives. 
Pn.formance  incentives  do  provide  some  motivation  that  is  above  and  beyond  the 
additional  profit  available  by  the  attainment  of  the  incentive  goel. 

(7)  The  effectiveness  of  performance  incentives  appears  to  bear  little 
relationship  to  the  amount  of  additional  profit  available  by  their  attainment. 

(8)  Multiple  Incentives  lack  the  greater  visibility  and  ease  of  adminis¬ 
tration  of  simpler  incentives. 

(9)  There  is  no  indication  that  contractors  have  ever  attempted  to  make 
precise  trade-o^fs  that  are  finely  tuned  to  variations  under  incentives. 

And  since,  at  the  early  program  stages,  there  exists  a  technological  uncer- 
taiiicy,  the  emphasis  Is  nearly  always  on  meeting  target  perfurraance  goals 
rather  than  in  surpassing  them. 

i  \  '  ,  ■  '  /'// 


(10)  If  potential  perfocnance  and  coat  outcoaea  are  so  uncertain,  coat 
contracts  aust  be  used  Instead  of  an  PPIF*  Perforaance  incentives  should  not 
be  used* 

(11)  Whenever  perforaance  incentives  were  used,  cost  overruns  ware  auch> 
9reatar  since  the  contractors  traded  off  profits  froa  cost  overruns  in  order 
to  surpass  perforaance  goals* 

(12)  Although  the  problaa  of  technological  uncertainty  in  weapons  devel- 
opaent  has  been  studied  and  tentative  aethods  for  astiaating  its  aagnituda 
have  been  suggested  techniques  for  accurately  estiaating  its  iapact  on  total 
systeas  cost  are  far  froa  satisfactory* 

(13)  Perforaance  incentives  tend  to  provide  soae  additional  activation  by 
creating  a  more  stimulating  atmosphere  and  providing  more  visible  goals  for 
managers,  engineers,  and  project  personnel* 

(14)  At  the  present  time  results  under  PIZM  do  not  appear  superior  and 
the  method  should  be  discouraged* 

(15)  Perforaance  incentives  should  not  be  used  with  CPIf  contracts  but 
only  with  PPi  contracts.  The  ceiling  price  of  the  PPX  contracts  provide  an 
effective  limit  against  undesirable  trade-offs. 

(16)  Schedule  incentives  can  be  vary  effective  incentives  because  they 
can  be  made  visible  to  the  factory  workers.  They  are  easily  understood  and 
the  progress  toward  goals  can  be  relatively  easily  measured. 

(17)  The  use  of  Incentive  contracts  have  resulted  in  better  contractual 
discipline  by  the  Air  Korce  with  regard  to  time  reaction  and  other  decisions 
required  during  contract  performance. 

(18)  Incentive  contracts  have  exerted  some  motivation  on  the  contractor 
to  improve  his  organlzalonal  structures. 
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(19)  ‘rhcr«  Iu3  btftin  soim  tendency  by  the  Air  Korce  to  overreact  to  the 
current  eiaphasia  on  Incentive  contractu  by  the  Office  of  the  Secretary  of 
Oefunee. 

13.  An  Examination  of  the  Foundations  <»f  Incentive  Contracting.  Lo^istice 
Hanaijeeent  Inetitute,  Task  66-1,  May  1968,  28  pa<jes. 

LMl'a  paper  has  sixteen  sections*  It  compares  the  goals  of  incentives  as 
described  in  government  publications  and  policy  documents  eith  the  results  as 
provided  by  a  variety  of  studies.  Then  through  a  deductive,  intuitive  analy* 
sis  it  lists  several  conclusions  and  observations* 

Incentive  contract  studies  to  date  havet  1*  concentrated  heavily  on  con* 
tract  results,  2.  failed  to  consider  other  factors  affecting  decisions,  3* 
neglected  the  influence  that  environmental  conditions  have  on  the  difference 
between  stated  objectives  and  final  outcomes,  and  4*  focused  on  poorly  struc* 
tured  contracts.  The  must  common  deficiency  is  that  the  prior  studies  do  not 
consider  incentive  contracts  in  the  total  perspective  of  their  environment. 

The  key  question  is  what  is  motivating  the  contractor. 

It  is  widely  recognized,  say  the  authors,  that  contractor  motivations 
include:  1.  company  growth,  2.  increased  share  of  the  company  market,  3. 

better  public  image,  4.  organizational  prestige,  5.  carry  over  benefits,  6* 
greater  opportunity  for  follow-up  business,  and  7.  greater  shareholder  expec¬ 
tation  for  future  growth  and  profit.  Also  it  is  not  unusual  for  a  company  to 
intentionally  take  a  loss  to:  (1)  gain  competitive  advantage  by  engaging  in 
developmental  efforts,  (2)  acquire  or  retain  competent  personnel,  (3)  spread 
fixed  cost  over  a  substantially  larger  base,  and  (4)  prevent  a  potential  com¬ 
petitor  from  gaining  a  foothold  in  the  market.  Also  the  personal  goals  of  the 
management  are  important.  The  remuneration  of  managers  as  well  as  their 
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preatiije  ind  reputation  Is  mors  dependent  on  sales  growth,  aarket  sharst  and 
survival  rather  than  profit* 

LMX  mentions  six  studies:  1*  The  Booz-Alien  Study*  2*  The  Defense 
Science  Board  study*  3*  Or*  Cherin9ton's  study*  4*  Professor  Hill's  study*  5* 
Colonel  Troy  Jones*  study  and  6*  the  Scherer  study*  These  studies  provide 
seven  general  criticisms  and  four  favorable  aspects  about  incentive 
contracts*  The  six  studies  mentioned  a^ree  on  the  following  seven  points: 

(1)  incentives  do  not  work  to  the  disadvantage  of  the  government  except 
in  administrative  cost,  (2)  when  a  contractor  discovers  that  his  incentive 
arrangement  does  nut  correspond  to  his  interests#  he  ignores  the  incentive* 

(3)  incentives  serve  as  a  planning  discipline  for  personnel*  (4)  requireeents 
are  mure  thorough  and  the  work  statement  is  moro  pre«'ise*  (5)  incentive  struc* 
tures  clearly  communicate  the  government's  objectives  to  the  contractor*'  (6) 
they  attract  the  attention  of  management*  and  (7)  when  it  is  possible  to  esso~ 
elate  activities  of  individuals  with  specific  contracts*  incentives  provide  a 
useful  tool  for  motivating  workers. 


In  summary  (1)  there  is  no  compelling  evidence  chat  cost  incentives  are 
working*  (2)  performance  incentives  may  be  unnecessary,  (3)  incentives  have 


resulted  in  better  planningi  and  more  precise  communication  of  goals*  (4) 
during  most  of  the  contract  1  life*  the  contractor  is  not  in  a  position  to  make 
trade-offs  on  major  decisions*  and  (S)  the  potential  to  use  incentives  for 


trade-offs  is  highly  over  rated. 


The  recommendations  of  tMI  are: 


1.  Use  contract  definition  in  all  development  programs. 


2.  Discontinue  the  use  of  performance  incentivee  in  development 


contracts 


3.  Employ  coiit  Irtcentivea  on  systeiiu}  deWdlopmcnt  contracts  whenever  con- 
tractors  will  accept  soma  cost  risk,  yet  will  not  accept  fixed  price 
contracts. 

4.  Use  schedule  Incentives  In  engineering  and  operational  systM  davel'* 
opment  contracts  only  whan  the  delay  In  work  completion  is  of  sub~ 
stantial  consequence,  yet  is  tolerable, 

5.  Make  use  of  value  analysis  and  performance  ranking  required  on  all 
government  contracts. 

14.  Improving  the  Effectiveness  of  Incentives  Contracting,  I.  H.  Fisher,  July 

1968,  17  pages. 

This  is  very  similar  to  several  of  Fisher's  works.  The  theme  is  the 
same.  Incentive  contracts  do  not  achieve  their  goals  of  either  increased 
efficiency  or  reduced  costs.  Although  he  recognizes  the  OOO  claim  that  Incen-* 
tives  have  achieved  improved  cost  control  as  evidenced  by  decreased  overruns, 
he  concludes  that  the  apparent  cost  control  is  due  either  to  inflated  targets 
or  changes.  Since  many  of  the  targets  for  weapons  systems  are  in  a  sole 
source  type  environment  there  is  little  competition  to  assure  the  reasonable¬ 
ness  of  cost  estimates.  The  keys  to  improved  targets  are  cost  estiavating 
techniques  and  competition.  The  advantages  that  accrue  are:  improved  cost 
consciousness  and  improved  attitucies  coward  costs  by  Che  government  and  the 
contractor.  The  government  assumes  the  role  of  a  cost  conscious  buyer  rather 
Chan  a  benevolent  t>enofactor. 


IS.  An  Svaluation  of  Incentive  Contracting  Experience,  I.  M.  Fisher,  March 


Pisher  studied  th«  ef fsctiveness  o(  Lncentlv*  contracts  as  s  oeans  tot 
reducing  defense  procurement  costs.  Hs  considered  the  various  effects  that 
incentive  contracts  may  have  had  on  both  tha  contractor's  perfornance  and  con‘~ 
tract  costs.  He  compared  and  analyzed  fixed-price  contracts  (PFP«  PPI*  FPR) 
and  cost-reimbursable  contracts  (CPFF.  CPIF). 

He  is  not  sure  whether  the  underruns  observed  with  incentive  contracts 
resulted  from  increased  efficiency  and  better  cost  oontrol«  or  from  larger 
targets  secured  by  contractors  to  compensate  for  the  increased  risk. 

The  findings  wares 

1.  Although  underruns  are  more  common  fur  FPI  than  other  types,  the 
value  of  the  underruns  does  not  seem  to  be  related  to  the  value  of 
the  share  rate  or  the  contract  size. 

2.  Therefore  it  is  difficult  to  attribute  the  underruns  to  increased 
efficiency  or  reduced,  costs. 

3.  The  results  could  be  due  to  inflated  target  costs,  or  costly  changes. 

4.  Changes  seem  to  be  considerably  larger  for  cost  type  contracts  than 
FPI  type. 

5.  Some  contractors  consistently  achieve  higher  underruns  than  others. 
Therefore,  it  cannot  be  a  function  of  the  pricing  arrangement. 

6.  In  short,  incentive  contracts  cannot  achieve  the  motivation  they  are 
intended  for  without  introducing  some  means  to  establish  realistic 
target  costs. 

7.  One  obvious  way  to  get  better  target  costs  would  be  to  utilize  compe¬ 
tition  more  extensively  over  the  entire  wue^jon  aciiuisition  process. 

8.  Do  not  apply  incentives  where  the  technical  uncertainties  are  too 
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9.  Incentives  still  have  several  advantaijes:  A.  They  have  resulted  in 
better  cost  inContation«  8*  Because  the  target  costs  ace  eoce  realis" 
tic«  the  financial  planning  la  better,  C.  They  eight  have  eade  the 
governeent  and  industry  eore  cost  conscious,  and  O.  Contractors  pro> 
bably  have  a  different  attitude  toeard  costs  than  previously  under 
the  CPFT  umbrella.  ^ 

16.  Incentive  Contracting  in  the  Aerospace  Industry.  Alvin  L.  Terhaan,  Lt. 

Col.,  J^rii  i969,  72  pages. 

The  profits  of  the  aerospace  industry  free  1958-1967  are  analysed  and 
then  compared  to  sode  ii^rtant  aspects  of  contracts  utilized  in  governeent 

e 

procurement. 

There  are  five  partsi  (I)  The  introduction,  (2)  Aerospace  industry  pro¬ 
fits,  (3)  Covernaent  procuruwent  methods  with  primary  emphasis  on  types  of 
contracts  and  the  role  of  coepetition  and  total  package  procurement,  (4)  The 
C5a — A  case  history  of  the  total  package  procuretoent  concept  and  (5)  A  discus¬ 
sion  of  the  results. 

Ferhman  states  that  the  cost  reduction  efforts  initiated  in  1961  resulted 
in  a  savings  of  over  two  billion  dollars.  He  attributes  the  savings  partly 
from  the  shift  away  from  CPFF.  The  DOO  decreased  the  use  of  CPFF  by  75%  and 
increased  competitive  awards  by  30%.  In  his  analysis  of  profits  he  concludes 
that  earning  ratios  for  the  ten-year  period  ending  in  1967  were  consistently 
equal  to  or  higher  than  for  that  of  all  industry.  In  review  of  the  TPPC  of 
the  C5A  ha  concludes  that  the  method  was  very  successful. 
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17.  An  Analyis  of  the  Effectiveness  and  Utilixatton  ot  Incentlvn  Contract* 

with  Rnnpnct  to  Thntr  Inf ndnd  Puroonn.  lUjor  Julius  Jonss,  USAF*  «n4 

Hsjor  Russull  PLerrUf  USA«  Oucenbsr  1969,  US  ps^us. 

Ths  xntsndsd  purposs  of  this  study  wss  to  sxsains  ths  sfCsctivsnsss  of 
incsntivss.  Jonss  snd  Pisrrs  ^srisd  fifty  oontrsetors  and  thirty  govsniMnt 
contracting  officsrs  as  to  thsir  aotivations.  Ths  rssults  aro  prsssntsd  ia 
fivs  ssctions:  I.  Introduction,  2.  Intsndsd  Purposs,  3*  Motivation  and  pro* 
fits  in  industry,  4.  Statiatica'i  distribution  studiss,  and  S*  Conclusions* 

Ths  conclusions  worst 

1.  Yss,  Incsntivss  attain  thsir  intsndsd  purposs.  2*  Profit  is  ths  ksy 

•  • 

•otLvator  but  othsr  factors  play  s  rols*  Most  of  ths  rsSponsss  fros  ths 
rsssarch  indieatsd  that  profit  was  ths  sajor  setivation  (46%  sslsctsd  profit 
and  41%  firs  psrpstuativss)  in  addition  to  profit,  salss  sasisisation  and  firm 
psrpstuation,  as  wall  as  aoclo*sconosic  factors  wsrs  at  tisss  isportant  soti* 
vators.  Hs  points  out  that  ths  uss  of  ths  profit  sotlvs  ia  sons  induatriss 
ai9ht  bs  incorrsct.  Industry  and  govsrnssnt  psrcsptions  diffsrsd  on  prims 
motivation.  3.  Ths  distribution  of  incsntivo  contracts  is  shaped  in  favor  of 
underruns.  Ths  contention  that  thers  is  a  prsponderancs  of  underruns  duo  to 
ovsrstatsd  target  costs  cannot  bs  supported.  Ws  can  also  conclude  that  a 
significant  amount  of  the  underrun  can  be  attributed  to  ths  incentive  goals 
being  accomplished. 

The  areas  that  the  author  felt  deserved  further  study  included: 

1.  The  exact  mean  of  ths  statistical  distribution  of  incentive  under  and 
overruns, 

2.  The  distribution  of  overruns  and  underruns  by  industry, 

3.  Ths  effect  of  training  on  the  of fectivoness  of  incentives,  and 

4.  The  profit  versus  ths  benefits  concepts* 
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Without  clostt  administration  ther*  is  a  dan<jar  that  a  C91P  can  bacomn  a 
CPPP,  and  arbitrary  caiLings  on  profits  should  bs  raviawad  to  assura  contrac* 
tors  obtain  rawarda  aarnad. 

18.  Effectiveness  Of  Contract  Incentivaa.  Williasi  8.  Williams*  J*  Michael 

Cumnina*  Shirley  H.  Carter*  August  1970*  30  pages. 

» 

The  paper  has  four  parts:  (1)  the  introduction*  (2)  the  nodal*  (3)  the 
eapirical  analysis*  and  (4)  conclusions  and  racoamandations.  Its  purpose  was 
to  evaluate  whether  incentive  contracts  work.  Their  answer  is  no.  Tho 
authors  studied  several  relationships:  average  overrun*  average  cost  growth* 
average  cost  of  contract  modification*  and  the  effectiveness  of  share  rate* 
contract  size,  and  type  of  work  in  ei^laining  different  cost  outcomes  of 
incentive  contracts.  Some  specific  observations  by  the  authors  included: 

1.  Incentive  provisions  have  little  influence  on  cost  overrun* 

2.  Contractors  in  some  fashion  must  be  shifting  tlie  risk  to  the 
government* 

t 

3.  Cost  growth  and  average  cost  modification  varies  with  contract  type. 
The  average  cost  increases  from  fPZ  to  CPZP  to  CPPP. 

4.  There  is  an  inverse  relationship  average  cost  of  modification  and 
incentive  risk,  and 

5.  The  major  portion  of  cost  growth  is  due  to  contract  laodiflcaCion. 

The  authors  recommend: 

1.  De-emphasize  the  use  of  cost  incentive  provisions  and  return  to  CPPP 
and  FFP. 

2.  Retain  the  only  observable  benefit  of  incentives:  better  planning* 
organization  and  control. 
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3.  If  Che  dropping  of  incencives  is  noc  feasible  Chen  retain  incentive 
contracts  at  a  reduced  level  and  include  reward  penalty  provisions 
relating  Co  contractor  initiated  aodificaCions. 

19.  Experiences  in  Incentive  ContractinKi.  Captain  Williaa  K.  Jones »  DSA?« 
September  1970,  5  pages. 

Captain  Jones  vorked  for  Che  Program  Office  for  Che  Evaluating  and 
Structuring  Multiple  Incentive  CcnCracCs  (FOESMIC)  Chat  was  set  up  in  1968 
as  part  of  che  Space  and  Missile  System  Office  in  Los  Angeles.  This  office 
provided  assistance  in  che  analysis  of  multiple  incencives  to  DOD  and  NASA 
for  contracts  over  five  million  dollars.  At  Che  time  of  Che  writing  of  this 
article  POESMIC  has  already  evaluated  150  contracts.  This  article  summarizes 
the  loajor  flaws  in  cheir  design.  They  were  as  follows: 

1.  The  cause  of  most  misunderstanding  is  che  concept  of  Che  implied 
value  statemc'': . 

2.  The  .ranges  of  incentive  effectiveness  are  not  appropriate, 

«  ^ 

3.  The  target  levels  of  achievement  are  inappropriate. 

4.  The  incentive  formulas  are  Coo  complex. 

5.  The  multiple  sharing  ratios  with  che  range  of  incentive  effectiveness 
are  coo  complex. 

6.  Graphical  discontinuities  ...  i.e.,  flat  spots  destory  Che  trade¬ 
off  relationships  within  che  range  of  incentive  effectiveness. 

7.  There  are  Coo  many  parameters. 

The  article  discusses  each  of  these  common  errors  and  goes  into  depth  on 
their  implications.  Finally  he  offers  che  appropriate  structures. 
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20.  An  Examination  of  Recent  Defense  Contract  Outcomet  in  Ch«  Incentive 
Environment,  John  H.  Parker,  Cape,  USA?,  September  1971,  84  pages. 

Captain  John  Parker's  advisor  was  Lt  Col  David  Belden  who  had  previoosl? 
done  an  empirical  analysis  of  incentive  contracts.  Linear  regression  and 
variance  analysis  are  used  to  examine  the  outcomes  of  2,643  At^r,  Navy 
and  Air  Force  CPIF,  FPI,  and  CFFF  contracts.  The  basic  areas  studied  «rcr« 
contract  growth  outcomes,  contract  profit  outcomes,  incentive  combination 
outcomes,  and  extra  contractual  costs  and  benefits.  Nine  questions  are 
raised. 

1.  What  is  the  relationship  between  changes  and  underrun/overrunT 

2.  What  is  Che  relationship  of  contract  growth  and  Che  sixe  (shape)  of 
Che  share  ratio? 

3.  What  is  Che  contract  growth  relationship  to  contract  type? 

4.  What  is  Che  relationship  between  contract  growth  and  type  of  work? 

5.  Is  there  a  difference  in  average  profits  by  contract  type? 

6.  What  is  Che  relation'ship  between  average  profit  and  share  ratio? 

7.  Is  there  a  difference  in  profit  by  type  of  work? 

8.  What  is  relationship  among  incentive  outcomes? 

' 9.  Rave  there  been  any  extra-contractual  benefits  resulting  from 
incentives? 

Chapter. I  outlined  Che  problem.  Chapter  II  covered  background  and  theory. 
Chapter  III  introduced  Che  methodology  and  Chapter  IV  presented  the  analysis. 
Chapter  V  summarized  Che  results. 

The  conclusions  were: 

1.  No  meaningful  relationship  exists  between  overrun-underrun  and  con¬ 
tract  change.  The  theory  chat  contractors  may  attempt  to  reduce  potential 
overruns  by  increasing  target  costs  through  changes  in  Che  scope  of  Che  con¬ 
tract  is  not  supported. 
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2.  Si9nifLc«nt  dieC«r«nc*s  In  «v«r«9*  ovarrun-undttrruo  axlst  Cor  typas 
aC  contracta  and  typaa  of  work*  CPIf  contracU  avara9a  aubatantially  lar^ar 
ovarruna  than  tha  PPX  and  CPrr  contracta,  MO  contracta  avara^a  largar  ovar<> 
runa  than  tha  production  contracta* 

3.  Cenarally,  tha  contract  chan9a  parcantaga  of  incantlva  obotracta 
tanda  to  dacraaaa  aa  tha  contractor'a  shara  rata  incraaaaa*  Tha  thaory  that 
contractora  attanpt  to  racoup  loaaaa  through  changa  ordera  and  ravisad  apacl- 
ficatiuna  ia  not  aupportad.  A  nagativa  ralationahip  axiata  batwean  contract 
changa  and  contractor  shara  significant  at  tha  t%  laval. 

4.  Contracta  with  larga  contractor  shara  rates  tand  to  ovarrun.  This 
conclusion  diractly  conflicts  with  tha  incantiva  thaory  that  tha  oora  raspon- 
aibility  a  contractor  has  for  cost  tha  aord  ha  will  ba  aotivatad  to  control 
costa*  This  raault  iiupliaa  a  daficiancy  in  tha  thaory  of  contract  incantiva 
provisions. 

5.  Contractora  tand  to  aarn  parforoanca  incantivea  ragardlass  of  con* 
tract  cost  outcona*  This  conclusion  inplias  that  contractor  aotivation  nay  ba 
inclined  oora  toward  guality  than  toward  cost. 

6.  Undarruns  tend  to  ba  associated  with  early  product  dalivary,  and 
overruns  tend  to  ba  associated  with  lata  product  dalivary*  This  result  is 
abra  an  observation  than  a  conclusion.  Zt  does  inply,  however,  that  cost  and 
schedule  incentive  ara  not  independent. 

7.  Coing-in  profit  rates  on  defense  contracts  ara  significantly  higher 
for  fPZ  than  for  cost-plus  contracts. 

8.  Production  contracts  average  slightly  lass  going*in  profit  than  do 
RSO  contracts. 

9.  Coing-out  profit  rates  are  significantly  higher  for  PPZ  than  for  cost 
plus  type  contracts. 
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10.  Contractor  shar*  rataa  higher  than  30%  have  not  generally  reeulted 
in  higher  average  coming-out  profite. 

11.  Protiuction  contracte  with  incentives  generally  average  larger 
coming-out  profit  raites  than  R&O  contractSt  and 

12.  Cost  growth  resulting  from  changes  in  scope  is  oot  significantly 
related  to  the  Initial  going-in  profit  rate. 

His  recooeendations  were: 

1.  Identify  and  elieinate  the  causes  of  improper  contract  selection  and 
str'ucturing. 

2.  Make  pucsonnel  aware  that  cost,  performance  and  schedule  incentives 
are  not  independent  variablee. 

3.  for  futhur  study: 

a.  ft'idy  small  defense  contracts  (less  than  $200,000.00). 

b.  Study  the  characteristics  of  the  'defense  industry. 

21 .  An  Analysis  of  OOP  and  NASA  Contractor  Profitability  in  the  Tneentive 

Contract  Environment.!  Captain  Jerry  S.  Trimble,  USAP,  October  I97t«  92 

pages. 

Trimble's  basic  thrust  is  to  evaluate  the  effectiveness  of  incentive  con¬ 
tracts.  The  premises  were  that  the  effectiveness  would  be  reflected  by  the 
relative  profitability  of  the  firms  over  the  time  period.  Also  he  explored 
the  extent  to  which  incentive  contracts  would  induce  contractors  to  increase 
the  efficiency  and  productivity  of  their  capital/labor  resources.  This  study 
expands  on  that  of  David  Oelden. 

The  study  is  broken  down  into  an  introduction,  methodology,  data  analy¬ 
sis,  conclusions  and  recommendations.  Included  is  a  comparison  of  the  defense 
industry  groups  (Fortune  500  and  OOU/NASA  100)  with  a  comparable  segment  of 
cuiiunercial  firms.  The  financial  and  economic  indicators  are  then  compared. 
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Such  factors  as  return  on  sales*  return  on  equity  capital*  and  sales  dollare 
per  eaployM  are  utilized*  He  divides  65  conpanies  into  high*  low  and  eedium 
voluee  and  into  sis  durable  goods  categories*  He  concludes: 

1*  Incentive  contracts  have  not  resulted  in  increased  utilisatoa  of 
labor  and  capital  by  defense  contractors* 

2.  Profits  of  incentive  contractors  do  not  reflect  increased  efficiency 
of  incentives* 

3.  Defense  contractors  are  decreasing  their  risks  through 

diversification.  > 

22*  Tt»e  Use  of  Incentives  in  RtD  Contracting:  A  Critical  Valuation  of 

Theory  and  Method.  Raymond  Hunt*  Project  Director  with  |x*  3*  Rubin  and 
P.  A*  Perry*  December*  1971*  | 

This  study  is  comprehensive  and  complez  and  must  be  read  in  its  entirety 
to  fully  grasp  the  findings*  Any  synopsis  permits  reader  pe 
that  coul^  easily  bias  the  Interpretations* 

The  paper  is  presented  in  seven  parts  within  which  he  » 
the  current  iM^.ltods  utilized  to  design  and  apply  motivations 
contracts,  fundamentally  he  argues  that  automatic*  complex  and  inflexible  fPI 
and  CPIf  contracts  that  assume  a  single  dominant  motivational  variable 
(profit)  cannot  be  and  are  not  effective. 

The  parts  of  the  study  are:  (1)  Introduction  and  summary  of  previous 
findings  (his),  (2)  A  recapitulation  of  previous  conclusions  (IS  specific 
points  are  made),  (3)  Some  suggestions  for  procurement  policy  from  basic 
psychology  where  he  ap*.iies  principles  from  the  behavioral  sciences  to  the 
prevailing  assumptions  of  goverriment  policy,  (4)  The  background  of  Incentive 
contracts,  and  (5)  A  critique  of  incentive  contracting. 
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Of  th«  Runy  recuiBinendationa  cIim  followinij  am  extracted  oa  how  to 
structum  R&O  buyer-seller  relationships: 

1.  EncouraijO  end  facilitate  the  sharing  of  infornation  and  th«  clear 
cocHsunication  of  expectations  across  all  perfonaancs  interfaces* 

2.  Establish  cooperative  attitudes  and  the  cultivatioA  of  inter-personal 
and  inter-organizational  trust* 

3.  Provide  frequent  and  meaningful  feedback  of  Inforaatioo  to  the 
performer* 

4*  Hake  contractual  arrangements  flexible. 

5.  Make  the  contractual  arrangements  focus  on  the  problems  of  the  pro¬ 
curement  and  not  on  the  contract  itself. 

6.  The  contract  should  not  be  such  as  to  discourage  active  eanagement. 

7.  The  contract  should  not  be  structured  around  some  immutable  specific 
universal  set  of  assumptions  about  either  the  nature  of  the  performer 
or  the  context  of  the  performance. 

8.  The  contract  should  be  structu-ed  to  l^ave  the  tactical  problems  of 
v 

intra-urganizational  subsystems  and  personal  motivation  to  the 
managers  of  the  respective  orv.cnizations. 

-  9.  The  contract  should  be  mainly  rewarded  baaed;  be  immediate;' unaobigu-^ 

ously  contingent  on  performance;  equitable;  and  dispensed  within  a 
feedback  system  that  makes  clear  the  exact  relationship  between  the 
rewards  and  the  actions  of  the  performer. 

10.  The  arrangement  should  be  such  as  to  continuously  convey  expectations 
of  high  levels  of  performance  which  accurately  express  tne  buyers 
preference.  in  short;  Hunt  recommends  e  managerial  instead  of  a 
mechanical  approach  to  procurement  and  R60  project  management. 
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Policy  ReconmenJAtionai 

t.  RavLdw  procurttawnt  4nd  eoatC4Ctln9  policy 
2i  S««k  9ra4t«r  siapllcity  and  clarity 
3.  Enphaaiza  activa  contract  aana9aMnc 
4«  Encoura9a  uaa  ot  aiaplar  contracts 

5.  Avoid  contracts  aakinf  spaclfic  aotivational  aaaunptiona 

6.  Structure  contracts  to  capltalisa  on  aotivational  assus^tiona 

7«  Avoid  contracts  that  assuaa  dissiaination  throu9h  tha  contractor 
or9anlzatioo 

8.  Conerally  di8Coura9a  tha  usa  of  autoaatle  incentive  contracts  (EPZ 
and  CPtP) 

9.  Require  careful  justification  for  usa  of  incentive  contracts  and 
apply  incentives  only  to  cost 

10.  Generally,  for  Rso.  edainistrative  contracts  (CPAP  and  CPPP)  should 
be  preferred 

11.  The  CPAP  contract  should  be  reqarded  as  a  universal  alternative  to 

CPPP.  *.  ' 

A  najor  thrust  of  Hunt's  (et  al'  work  was  to  avoid  atteaptinq  contractu* 
ally  to  aanipulate  motivation  in  coaplas  organizations* 

23.  Structuring  Defense  Industry  by  Comaodity  Risk.  J.  E.  Jones.  Oeceaber 
1971.  66  pages. 

Jones*  research  builds  on  tha  previous  studies  of  risk  in  incentive  con¬ 
tracts.  Jones  assumed  that  different  levels  of  risk  were  associated  with  var¬ 
ious  defense  industries.  If  this  were  true  then  this  risk  should  be  reflected 
in  the  incentive  contracts.  Variations  from  the  expected  pattern  should 
reveal  areas  for  improving  the  effectiveness  of  incentive  contracts  and  for. 
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eliminating  some  of  the  problems.  Mure  impurtantly,  the  analysis  should 
reveal  areas  for  saving  the  defense  dollar.  In  this  context*  this  study 
looked  at  the  nature  of  risk  in  the  defense  industries  and  sought  to  analyze 
any  contract  patterns  which  could  be  related  to  industrial  risk  categories* 

He  concludes: 

1.  The  traditional  approach  to  incentives  according  to  e  review  of  the 
literature  has  several  deficiencies* 

2.  The  clasaif ioation  of  the  defense  industry  by  commodity  permits  the 
industry  to  be  classified  by  risk* 

3.  Using  contract  modification  as  a  base,  the  industry  categories  can ’be 
ranked  in  terms  of  risk  from  low  to  high. 

4.  There  is  a  significant  difference  in  overruns  and  underruns  in  incen* 
tive  contracts  based  on  industrial  risk  categories* 

5.  The  industries  in  the  high  risk  categories  had  distribution  patterns 
that  underran  the  targets.  The  companies  in  the  low  risk  coouaodity 
groups  overran. 

C.  The  guvernuient  should  focus  on  the  areas  of  cost,  schedule  and  per~ 
formance  changes. 

7.  This  approach  shows  promise  in  awarding  the  contractor  a  separate  fee 
for  risk  assumpt voiis  based  on  the  risk  defined. 

8.  It  ic  recommended  that  contracting  officers  consider  the  risk  related 
to  the  ociiuiiodity  categories  as  reflected  in  the  study. 

0.  Using  this  ilata  the  contracting  officer  should  be  able  to  negotiate 
more  effective  fees  and  thereby  should  reduce  the  risk  in  incentive 
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24.  A  Statlaticdl  Analvsia  of  Devi^tiona  froci  Target  Cose  In  Naval  Fixed 

Price  Contracts.  M.  U.  Oixon,  March  1973,  S7  pa^es. 

The  objective  of  this  study  was  to  test  Cor  a  siijniC leant  relationship 
between  sharing  rate  and  contract  outcooes.  The  paraMeters  considered  were: 
tar<jet  Cee,  sharing  ratio,  ceiling  price,  target  cost,  scheduled  length  ot 
performance,  number  of  articles  procured,  the  number  of  aircraft  and  missile 
contracts  initiated,  and  the  year  performance  started.  Another  part  of  the 
study  was  to  generate  a  model  that  would  explain  the  deviation. 

The  paper  has  an  introduction,  description  of  data,  data  sources,  data 
analysis,  the  evaluation  of  hypothesis  and  conclusions.  Probably  the  most 
striking  of  the  conclusions  is  that  no  statistical  evidence  exists  that  the 
sharing  ratio  has  any  influence  on  the  performance  of  the  contract.  Also  the 
negotiated  target  profit  varied  negatively  with  the  ceiling  price  and  the 
target  profit  varied  directly  with  the  number  of  items  procured. 

Dixon  concludes  that  since  the  cost  incentive  is  the  cornerstone  of 
incentive  contracting  it  is  a  little  disconcerting  to  find  no  empirical  evi¬ 
dence  to  support  it.  *  It  would  seem  prudent,  lacking  supportive  evidence,  not 
to  place  such  dependence  on  incentive  contracting  to  influence  efficient  con¬ 
tractor  performance. 

The  conclusions  were: 

1.  A  statistically  significant  relationship  exists  between  the  negotiat¬ 
ed  profit  rate  and  the  sharing  rate. 

2.  If  the  sharing  rate  can  be  interpretad  as  a  measure  of  risk  assumed 
by  the  contractor,  these  profit  rates  differentials  can  be  interpreted  as 
risk  premiums  that  cuiapensate  for  increased  financial  risk. 

3.  A  statistically  significant  relationship  exists  between  the  negotiat¬ 
ed  profit  rate  and  differences  in  project  and  contract  characteristics. 
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4.  Incentive  coiitrecta  can  have  two  dirferent  efCecta  on  contract  cost 
outcomes  and  contractor  performance:  the  Incentive  effect  and  the  bias 
effect.  The  incentive  effect  results  in  more  efficient  production  and  tighter 
cost  control.  The  bias  effect  results  from  the  tendency  of  contractors  bo 
propose  targets  that  are  inflated. 

5.  No  statistically  significant  relatlonshp  exists  between  the  sharing 
rata  and  contract  cost  outcomes. 

6.  Variations  in  cost  overruns  and  underruns,  costa  of  supplemental 
changes,  and  contract  cost  growth  are  unrelated  to  the  value  of  the  sharing 
arrangement. 

7.  Values  of  sharing  rates  therefore  appear  to  have  little  effect  on 
contractor  efficiency  of  the  costs  of  weapon  systems. 

8.  Since  cost  savings  advantages  appear  to  be  fallacious,  the  value  of 
incentives  must  bo  judged  on  other  grounds  than  cost. 

25.  Effectiveness  of  Incentive  Contracts  as  Motivators,  William  Foster  Hill, 

Peter  Atwood  Sh^^parif,  Lieutenants,  US  Havy,  September  1973,  64  pages. 

Covernraent  procurement  is  an  extremely  complex  discipline  involving  many 
detailed  areas.  In  their  investigation  of  this  subject  the  authors  concen¬ 
trated  on  incentive  contracts.  The  primary  objective  of  this  masters  thesis 
was  to  determine  the  effectiveness  of  incentive  contracts  as  autivators  for 
government  contractors.  A  secondary  objective  was  to  examine  the  usefulness 
of  motivational  theorists'  methods  in  incentive  contracting. 

The  thesis  reports  the  results  of  a  survey  of  corporate  and  OOO  person¬ 
nel.  They  conclude  that  the  incentives  are  not  delegated  within  the  organiza¬ 
tion  and  that  there  is  no  observable  program  of  trade-offs  to  maximize 
profits.  Also  In  many  cases  incentives  are  paid  many  years  following  the 
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actu<il  act  theraby  natjatin^  tha  Motivation.  Contractors  recaiva  too  littla 
attention  early  in  tha  |>ro<jraa.  Their  conclusions  were: 

1.  Incentives  are  not  passed  down  by  coopanies  to  the  workers. 

2.  Motivatior4al  prograaa  do  not  vary  greatly  Croa  company  to  coapany. 

a 

3.  Adaiinistratively  all  contracts  ara  alike  in  tha  eyes  ot  tha 
contractor. 

4.  Tha  corporate  program  aanagar  is  tha  first  to  know  of  an  overrun,  and 

5.  Thara  is  not  a  corporate  prograe  to  eanieiza  profit  through  trader 
offs  even  though  profit  easiaization  is  practiced  on  the  project 
level. 

The  authors  feel  aura  research  is  needed  in  this  area.  The  paper 
includes  guotea  froa  corporate  personnel  aanagers  that  are  helpful  in 
assessing  industry  attitudes  and  behavior. 

26.  Incentive  Contracts  by  Money  and  Methods,  Dennis  I.  Mundhenk,  May  1974, 

89  pages. 

The  study's  objective  was  to  review  the  various  techniques  used  for  the 
-devolopment  of  systeas.  Tha  particular  focus  is  on  incentive  contracts.  Much 
of  the  analysis  concerns  two  sujor  systeas,  the  C-Sh,  and  the  r-15.  Tha  par* 
tlcular  concepts  included  design  to  costs,  prototyping,  total  package  procure* 
ment  and  milestones. 

The  parts  of  the  paper  are  (1)  introduction,  (2)  incentive  contracting  by 
money  (contract  types),  (3)  Incentive  contracting  and  the  benefits,  (4)  Total 
package  procurement  for  the  C-Sh,  (S)  The  r-15,  (6)  Design  to  cost  (tha  A-10), 
(7)  Prototyping,  (3)  Milestones  and  other  methods,  and  (9)  Conclusions  and 
recommendations.  Included  in  the  section  on  incentives  is  a  chart  analysing 
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contracts  from  19S3  to  1973.  Also  there  is  a  quota  of  interest  by  the  vice- 
president  of  McDonald  Douglas  that  says  "incentives  are  not  augic,  they  are 
damned  hard  work.  They  are  hard  to  structure,  hard  to  manage  ...  but  incen¬ 
tives  are  among  the  best  management  tools  we  have.*  The  benefits  quoted  are 
butter  management  systems  and  techniques,  better  visibility,  and  better 
control. 

The  conclusions  and  rscoemendations  were: 

1.  Each  maj^r  contract  should  be  individually  tailored  to  the  particular 
situatioil. 

2.  The  C-Sa  was  an  example  of  the  plane  being  fitted  to  the  method 
instead  df  the  other  way  around*  And  then  TPE  was  blamed  inappro¬ 
priately. 

3.  The  P-15  used  the  appropriate  technique.  The  method  was  tailored  to 
the  needs  of  the  weapon  development.  The  P-15  uses  incentives,  mile- 

j  ,  • 

stones,  prototyping,  and  parts  of  the  TPP.  Several  special,  clauses 
were  usedj  such  as  the  adjust  quantities  clause  that  used  a  prede- 
termined  formula  to  adjust  the  anticipated  purchase  quantity  up  or 
down  by  as  much  as  b0%. 


27.  Cost  Growth  Effects  of  Share  Ratio  and  ftanue  of  Incentive  Effectiveness. 


Robert  I.  Launer.  July  1974,  S9  pages. 


Launer  examines  several  problem  areas  and  relationships  related  to  CPZP 
contracts.  la  particular  he  investigated  the  relationships  between  cost 
growth  patterns  and  (1)  the  magnitude  of  Che  share  ratio,  (2)  Che  estimable 
target  costs.  (3)  the  difference  In  the  share  ratio  between  underrun  and  over¬ 
run,  (4)  the  range  of  incentive  effectiveness,  and  (5)  the  contractors  manage¬ 
ment  of  control  modifications. 
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1.  The  "t*  coefCicient  between  the  negotiated  share  ratio  and  the 
estimated  share  ratio  of  the  CPXP  contracts  was  *79.  Even  when  the  data  is 
restricted  to  those  contracts  which  experienced  an  overrun  and  which  had  an 
unbroken  negotiated  share  ratio*  the  eatiaated  correlation  coefficient  was 
less  than  .25  with  a  t  value  of  about  .TS. 

2.  Thera  appears  to  be  a  built-in  cost  growth  base  of  20  percent  of  ail 
CPIP  contracts. 

3.  The  data  yielded  a  significant  positive  correlation  between  the  con* 
tractor's  share  of  underrun  and  contractual  adjusteenta. 

4.  Contractual  adjustments  and  overruns  are  statistically  independent. 

5.  The  amount  of  the  underrun  or  overrun  which  occurs  actually  is  on  the 
average  leas  than  anticipated. 

This  study  provides  additional  insight  into  the  fundamental  question  as 
to  whether  incentive  contracts  attain  the  goals  for  which  they  were  designed. 

28.  Potential  Adverse  Effects  of  Competitive  Prototype  Validation.  James  h. 

Evans,  November  *1974. 

Evans'  study  was  prompted  by  observations  of  General  A.  Miley,  Commander 
of  the  U.  S.  Array  Material  Command  about  the  possible  impact  that  competitive 
prototype  development  would  have  on  the  effectiveness  of  incentives.  To 
resolve  the  question  Evans  studies  several  questions: 

1.  If  the  validation  contracts  are  CPIP,  does  the  competitive  aspect  of 
the  situation  negate  the  effect  of  the  cost  incentive  and  hence 
increase  the  likelihood  of  cost  growth? 

2.  Does  the  competitive  aspect  increase  the  likelihood  of  the  contractor 
goldplating  his  product? 
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3.  Wh«t  can  m.  done  about  the  above? 

4.  Is  CPir  the  best  in  this  situation?  Is  there  an  option? 

Evans'  results  were: 

1.  The  coepetitivc  aspects  may  actually  drive  the  contractor  toward  cost 
growth  and  goldplating.  Several  programs  did  achieve  their  goals.  The  key 
was  that  the  contractors  in  those  oases  really  believed  that  to  win  they  had 
to  keep  the  coats  down. 

2.  Bach  competitive  program  is  unique  and  the  contract  type  east  be 
tailored  to  it. 

3.  Contract  type  should  be  a  function  of  the  situaiton.  Helpful  ques<* 
tions  eight  bej 

a)  What  is  the  contractors'  Motivation? 

b)  To  what  degree  does  the  government  want  to  partteipate  In  the 
development  prograe? 

u)  To  what  extent  do  you  want  CSCSC  data?  FFP  precludes  it. 

^  d)  Zs  the  contractor  sufficiently  Motivated  by  follow  on  business  so 
* 

that  he  will  put  sons  of  his  own  Money  into  the  dsvelopaent? 

e)  What  is  the  possibility  of  the  contractor  shifting  costs  to  other 
contracts? 

f)  To  what  extent  does  the  contractor  believe  that  the  governaent 
will  place  dominant  emphasis  on  cost  performance  and  the  accuracy 
of  the  design  to  cost  target? 

g)  Can  the  govecnment  depend  on  the  contractor  to  perform  the 
trade-offs? 

h)  How  much  confidence  does  the  government  have  in  the  estimate  of 
the  development  costs? 
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The  ability  to  answer  these  questions  to  a  major  extent  determines  the 
appropriateness  of  the  contract  type. 

29.  Civil  Engineering  Service  Contracts;  Relationships  of  Performance  to 

Contract  Types.  Georqe  C.  Ehnert,  Captain,  USAP;  Donald  W.  Kaiser, 

Captain,  USAF,  June  1976,  77  pages. 

The  bulk  of  the  research  dace  was  drawn  from  USAP  engineering  service 
contracts  and  cost  accounting  records.  Questionnaires  were  nailed  to  18  USAP 
bases:  there  were  IS  observations  over  a  one  fiscal  year.  The  data  was 
treated  statistically  to  test  the  ouijor  hypothesis. 

The  particular  interest  in  this  study  is  the  question  that  it  tests: 

Does  the  type  of  contract  have  any  significant  relationship  to  contractor  per* 
foreance?  The  answer  was  no.  There  was  none.  Also  of  note,  what  factors 
determined  performance?  It  was  found  to  ba:  (1)  In-house  contract  changes 
and  (2)  small  business  set  asides.  The  author  in  his  section  on  recommenda¬ 
tions  for  further  study  raises  the  question,  "Is  the  increased  use  of  incen- 
tive  type  contracts  appropriate  for  future  service  contracts?* 

30.  Understanding  Contractor  Motivation  and  Contract  Incentives.  Phillip  E. 

Oppendahl,  Commander  USN,  May  1977,  45  pages. 

Commander  Oppendahl  compares  contractors  motivations  with  incentivo  con¬ 
tract  structures  and  concludes  that  they  don’t  match.  As  a  basis  for  further 
analysis  he  provides  a  hierarchy  of  needs  for  defense  contractors  in  various 
phases  of  organizat ionai  developisent.  He  thinks  it  is  perhaps  time  to  develop 
a  new  approach  to  the  acquisition  of  weapons. 
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His  Study  has  six  partss  (t)  Introduction,  (2)  Incentive  theory,  (3) 
Current  incentive  contracts,  (4)  Contractor  motivation,  (S)  Incentives  vs. 
motivation  and  (6)  Summary  and  conclusions. 

The  introduction  covers  the  purposes  of  the  study.  Of  note  is  that  he 
planned  to  study  only  "The  apparent  contract  incentives  and  not  the  less 
apparent  incentives  such  as  are  contained  in  the  weighted  guidelines.”  Sec' 
tion  11  reviews  incentive  theory.  Me  includes  primarily  policies  from  the 
000/NASA  Guide.  Section  III  examines  three  200  million  plus  contracts!  two 
are  CPIP/AF  and  the  other  is  a  cost  only  ?PI.  Oesign  to  cost,  life  cycle 
costa,  reliability  and  maintainability  are  all  considered.  The  first  CPIP/AP 
portrayed  is  quite  complex  and  perhaps  representative  of  currant  practice. 


Section  IV  addresses  contractor  motivation.  The  approach  is  primarily  a 
review  of  secondary  data.  Included  are  Pox,  Hunt,  Pisher,  Hill  and  Shepard, 
Cirone,  LMI,  and  Runkle  and  Schmidt  for  an  analysis  of  incentives.  For 
general  motivational  theory  he  reviews,  Maslow,  HcCregory,  Herzberg,  Hackman 
and  Likert. 


In  Section  V  he  douipares  incentive  contract  assumptions  and  contractor 
motivation.  He  quotes  Hunt,  Pisher,  Dixon,  LHI  and  Pox  that  conclude  they 
don't  work.  He  also  includes  a  summary  of  the  ij4l  review  of  the  Booz-Allen 


study.  Hunt,  Jones  and  Scherer  who  also  are  pessimistic  of  their  worth. 

Prom  these  studies  it  is  apparent  that  proflit  is  not  the  prime  nor  the 
only  contractor  motivator.  Others  include  survival,  growth,  share  of  market 


and  prestige.  Commander  Appendahl  creatively  blends  these  into  a  Maslow  type 
hierarchy  for  companies  in  varying  organizational'  stages.  In  stage  one  the 
list  includes  in  order:  survival,  profit,  growth,  market  share  and  finally 
prestige.  Once  survival  is  attained  the  emphasis  shifts  to  profits,  and  than 
once  profits  are  attained  emphasis  shifts  to  growth  and  so  forth. 
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H*  proviil«s  Models  oC  behsvior  for  different  stsqes'"*!****  survlvsl  etc* 
Within  this  context  he  offers  «  "shared  leadership"  eodel  influenced  by  Hunt's 
%N}rk* 

In  suaaary  he  concludes: 

1.  The  contract  industry  is  a  highly  interdependent  sector. 

2.  Contract  incentives  are  a  eajor  part  of  today's  acquisition  process. 

3.  Little  evidence  exists  to  indicate  that  incentives  do  ia  fact  aoti' 
vate  contractors  to  control  costs  or  eake  trade-offs  among  eost« 
schedule  and  performance* 

4*  Most  contractors  are  operating  on  a  hierarchy  of  needs  with  growth  or 
■arket  share  as  the  dominant  force* 

9*  The  government-industry  interface  is  strained  by  formal  regulations 
and  congressional  and  public  opinion* 

6.  A  shared  leadership  model  is  offered  as  an  initial  step,  and 

7.  Perhaps  it  is  time  to  develop  a  new  weapons  acquisition  program* 


31.  An  Analytical  View  of  Advanced  Incentivized  Overhead,  P.  J*  Lynch,  J* 

Pace,  Sept.  1977,  179  pages. 

The  authors  review  the  history  of  attempts  to  implement  incentives  to 
overhead  and,  baaed  on  their  analysis  make  a  recommendation  to  implement  an 
approach  which  they  developed.  The  study's  parts  are:  1)  overview  and 
research  method,  2)  current  activity  in  the  control  of  overhead,  3) 
structuring  an  advance  incentive  (a  model),  4)  strengths  and  weaknesses  of  the 
proposed  model  and  S)  conclusions. 

Zf  000  is  to  control  cost  growth  it  needs  to  control  overhead.  Indirect 
costs  average  35.9  percent.  When  subcontractual  costs  are  considered  the* 


percentage  goes  to  54  percent. 
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Pl4na  4tt«iapted  by  OOO/MASA  In  tha  lata  1960 'a,  an4  tha  APCHO  Advancad 
Overhead  Negotiation  Teat  Plan  of  tha  early  t970‘a  bath  aat  a  aiailac  fata  of 
abandonaant  dua  to  both  tha  9overntMnt*A  and  tha  concractoc'a  lack  of  sup¬ 
port.  Tha  authora  feal  a  raviaad  approach  In  tha  currant  environnant  is  worth 
trying. 

Specifically  four  research  questions  ara  raised: 

1.  What  are  tha  strengths  and  waaknassaa  of  currant  govarnaant  overhead 
Monitoring  syateoks?  Tha  authors  give  thea  a  high  score. 

2.  How  can  such  a  systaa  be  structured  to  stimulate  tha  profit  aotiva? 
Tha  authora  offer  such  a  plan  based  on  incentive  concepts,  eight  steps  ara 
offered. 

3.  What  ara  tha  strengths  and  waaknassaa  of  the  proposal?  Several  ara 
offered.  Of  note  among  tha  weaknesses  is  its  reliance  on  profit  alone* 

4.  Comparing  strangthe  and  waaknassaa  does  the  proposal  make  sense? 

They  say  yes«‘ primarily  since  other  'actors  have  changad  such  as  A5PR  3-1200 
and  since  the  proposal  answers  many  prior  objections. 

Tha  risks  are  that  contractors  oould  manipulata  tha  system  to  their  bene¬ 
fit  if  the  govarnaant  administrative  team  did  not  perform  their  tasks 
adequately. 

32.  Preventing  Biased  Estimates  in  Incentive  Contracts.  Robert  L.  Crouch, 

Professor  Economics,  University  of  California,  Santa  Barbara,  California, 

May  7,  1978,  7  pages. 

Professor  Crouch  argues  that  incentive  contracts  haven't  worked  dua  to 
f***3ty  estimates  of  target  costs.  His  remedy  is  to  engage  separate,  private 
sector  contractors  to  provide  independent  estimates  under  an  incentive  penalty 
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arran^cMnt.  His  srticls  draws  on  ths  works  ot  Cross,  Moors,  Scharer,  Barron 
and  McCall. 

Its  asserts  that  the  1960 *s  were  characterized  by  unrealistically  high 
target  costa.  But  in  the  1970 's  target  costs  have  been  set  too  low  resulting 
in  overruns  and  low  profits.  This  could  have  been  caused  by  increased  coepe- 
tition  or  the  governeent  personnel  "buying  in*  with  the  Congress*  Both 
parties  have  aotivation  to  bias  the  cost  eatiaate. 

The  reforn  procedure  would  include  the  following  characteristics: 

1 .  The  task  of  target  oost  estieation  should  be  set  jg>art  fro«  the 
source  selection  process. 

2.  aids  for  estinating  would  be  solicited  coepetitively  under  a  special 
incentive  arrangement. 

1.  The  target  coat  estimate  made  the  successful  bidder  on  the  esti* 
mating  contract  would  be  binding  on  all  bidders. 

4.  Depending  on  the  penalty  rate  the  estimator's  fee  would  be  reduced 
proportionately  based  on  how  much  the  estimated  costs  differed  from 
the  actual  cost. 

The  author  discussee  a  variety  of  questions  that  he  hypothetically  raises 
to  explore  the  feasibility  of  the  recommendation.  He  concludes  the  process  is 
valid.  Cost  curves  are  postulated  and  calculus  is  used  to  develop  u  analysis 
of  the  implications. 

33.  The  Effectiveness  of  Incentive  Contracts:  What  Research  Tells  Us. 

Richard  P.  UeMong,  Assistant  Professor,  University  of  Virginia,  May  31, 

1978,  8  pages. 

DeMong  reviews  the  literature  and  summarizes  the  findings  on  the 


following: 
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1.  Xncantiv«fl  contracts  as  motivator 

2.  Incantivss  as  a  maans  to  raduca  costa 

3.  tncentlves  for  battar  achadulas 

4.  Xncantlvas  for  battar  parfonunea 

5.  taard  faa  ccntracts 

6.  Improving  tha  usa  at  irieentivas*  and 

7.  Naadad  research. 

At  tha  outset  ha  raises  three  tiuaationa:  1)  Ara  incentive  contracts 
effective?  2)  Ara  these  contracts  efficient?  and  3)  Can  tha  government's  usa 
of  these  contracts  be  enhanced?  Tha  findings  as  sujmaarized  by  tha  author  ara 
listed  beioa. 

Jones  and  Pierre  asked  contractors  and  30  contracting  officers  to  rank 
Che  moat  important  motive  for  their  industry  from  among  profit  maxinizationf 
firm  perpetuation,  sales  maximization  and  socio->econoaie  considerations.  Tha 
industry  and  governm-^nt  respondents  differed  in  their  perceptions,  forty-sis 
percent  of  the  industry  respondents  selected  profit  and  forty*ona  percent 
selected  firm  perpetuation.  The  government  reversed  the  order.  Forty-three 
percent  selected  profit  and  forty-seven  percent  selected  firm  perpetuation. 

Hunt  in  his  extracontractual  study  concludes  that  RSO  contractors  wars 
basically  risk  adverse  and  that  they  could  best  be  described  as  profit  satis- 
fiers-  He  based  his  study  on  extensive  questionnaires,  a  review  of  the  liter¬ 
ature,  and  interviews  The  need  to  assume  mastery  of  one's  own  fate  subsumes 
all  ocher  needs.  Profit,  for  example,  is  a  way  of  accumulating  capital 
resources  allowing  an  organization  to  make  decisions  partially  independent  of 
its  customers. 

Hill  and  Shepard's  Naval  Post-graduate  School  thesis  questions  whether 
incentive  clauses  really  motivate  middle  managers.  They  found  no  profit 
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guxiaizatiou  scheM  In  th«  seven  coapeniee  they  studied*  But  this  research« 
like  Pierre  and  Jones,  had  a  smII  eanple.  Thus,  concludes  OeMong,  we  are 
left  with  Hunt  who  suggests  that  oontractors  are  aaiabls  to  incentives  and 
■otivation. 

Incentives  as  a  Means  to  Reduce  Costs 

Peck  and  Scherer  found  that  government  buyers  controlled  schedule  and 
quality  factors  better  than  they  controlled  costs*  He  quotes  Gordon  Rule  that 
in  the  past,  cost  controlling  progress  were  resisted  by  the  governeent  and  the 
contractors*  Professor  Gorgol  of  Rutgers  concluded  that  the  governaent  was 
haagiered  by  their  lack  of  knowledge  of  the  contractors'  real  costs* 

John  J.  HcCall  of  the  Rand  Corporation  pointed  out  that  hig^  coat 
producers  (inefficient)  subedt  lower  than  axpected  target  costs.  HcCall 
theorizes  that  t!te  problesi  would  beeoee  less  severs  as  the. line  of  the 
incentive  share  increases*  However,  when  Oeavers  and  McCall  tested  the 

e 

hypothesis  they  found  no  statistically  significant  relationship. 

Both  Pisher  and  Selden  looked  at' the  effectiveness  of  incentives  through 
eepirical  research*  Usher  pointed  out  that  the  only  valid  way  to  test  effec- 
tiveness  would  be  to  conpare  apples  to  apples*  Such  is  not  the  case  in 
industry.  Balden  was  not  able  to  conclude  that  oontractors  target  costs  were 
Intentionally  inflated*  Belden  in  the  saOM  study  of  834  contracts  found  that 
underruns/overruns  were  independent  of  the  site  of  the  share  ratio  and  the 
type  of  contract.  The  ovurrun/underrun  was  predictable  by  the  type  of  work. 
Parker  retested  these  conclusions  using  a  euch  larger  saeple  (2,683  contracts) 
and  a  longer  ties  period.  His  results  varied  slightly.  R&O  contracts  had 
■ore  overruns  and  changes.  However,  the  overruns  tended  to  increase  with  the 
share  rate.  CPlP's  had  substantially  larger  overruns  than  FPX  or  CPFP.  Again 
there  was  difficulty  in  controlling  for  the  difference  in  the  risk  factors  of 


jir-102 


th«  type  ot  work.  Thus  th«  risk  dasoclAtod  with  cha  typo  of  work  Might  b«  tha 
underlying  variable. 

Ooch  Baldan  and  Parker  found  contractora  acting  in  a  risk  adverse 
Mannar.  As  the  risk  of  the  type  of  contract  increased  so  did  tha  going  pro* 
fit.  Also  Parker  found  slightly  higher  going*ia  rates  for  fttO  than  for  pro* 
duction.  However*  both  found  higher  going*out  profits  for  productioni  these 
ware  higher  for  PPZ  and  for  CPIF  or  CPPf.  Both  found  that  tbs  sera  closely 
the  schedule  was  set  the  lower  the  cost  outcoae.  According  to  Hunt  the  real 
advantage  to  coat  inuentivei*  is  that  they  act  as  a  counterweight  to  the  per* 
formanca  bias  of  high  technology  organizations*. 

Incentives  for  Better  Schedule 

Hunt  thought  schedule  incentives  were  probably  superfluous.  However* 
Parker  and  Balden  found  a  correlation  bet'-ean  schedule  delays  and  overruns* 
Belden  found  that  schedule  Incentives  tend  to  be  lost  rather  than  earned.  LMZ 
concluded  that  if  the  schedule  incentive  was  designed  to  convey  infonaation 

fruM  the  government  to  the  contractor' the  incentive  was  not  superfluous*  If 

■»  ’ 

schedule  Incentives  asa  not  Included  the  contractor  might  make  an  undesirable 
trade-off  for  performance  of  cost. 

Incentives  for  Better  Performance 

Hunt  thought  that  performance  incentives  were  probably  redundant*  Balden 
and  Parker  came  to  the  same  conclusions.  They  were  earned  whether  there  was 
an  underrun  or  overrun.  In  a.  study  of  civil  engineering  contracts*  Ehnert  and 
Kalver  found  no  statistically  significant  relationship  between  contract  type 
and  performance,  tiowever*  not  including  them  might  send  an  undesirable 
message  to  the  contractor. 
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Award  Faa 

Less  than  2%  of  ell  contracts  In  dollars  was  on  award  fes  la  1977.  Per¬ 
haps  that  coupled  with  the  fact  that  it  is  e  relatively  naw  contract  accounts 
tor  the  few  reaeardi  studies.  Oouflas  S^aa  said  that  ths  aajor  incentive  in 
the  award  fee  systen  nay  arise  fron  the  foraal  record  of  evaluated:  perfonsaace 
rather  than  the  ionediate  fee  earned.  Hunt  thought  that  award  fee  contracts 
are  siapler  structurally  but  (tore  deannding  to  adsLinister.  He  also  thought 
that  they  casM  closer  to  the  principle  that  the  fee  should  be  earned  rather 
than  awarded  in  advance.  The  award  fee  does  not  depend  on  the  prisutcy  of  the 
profit  Motive.  It  can  best  be  looted  at  as  a  Managerial  Method  rather  than  a 
contract  type.  Mel  Byers  of  thJ  USAP  in  a  study  of  13  contracts  found  that  as 

i 

the  contract  progressed  the  fees  increased  ...  an  indication  of  the  learning 
curve  effect.  In  a  similar  study  of  56  contracts  Jack  Runkle  and  Gerald  D. 

I 

Schmidt  of  the  Air  Force  found  that  the  effectiveness  of  the  award  fee 
increased  with  the  level  of  the  evaluation  and  the  frequency  of  the  interac¬ 
tion  between  the  parties.  Byers  found^  no  relationship  between  the  level  of 
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the  fee  and  performance.  Shirle^  H.  Carter  found  that  the  size  of  contract. 
Magnitude  of  the  absolute  maxiMusi  fee  and  the  relative  size  of  the  potential 

j 

award  fee  were  not  related  to  peirfomance.  However,  the  level  of  fees  has  a 
negative  relationship  to  the  relative  size  of  the  fixed  foe.  Thus  we  have 
some  guidance  on  how  to  structure  and  adainiater  award  fees  to  nake  them 
effective  motivators.  But  are  they  efficient?  Do  the  benefits  outweigh  ths 
costs?  OeMong  concludes  we  may  never  know. 

DeMong  concluded  with  some  questions  for  additional  research.  These  were 
(1)  How  do  we  provide  incentives  that  compliment  the  contractors  desire  to 
avoid  risk?  (2)  How  can  we  apply  incentives  selectively  to  types  of  work? 

And  (3)  What  Is  the  impact  on  small  firms? 


'\ 
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34.  An  itnplrlcal  Study  of  OS>F.  FPI,  and  CPIF  Contracts.  Final  Report  of 

Contract  r335lS-76-C-5371,  Kannath  N.  Gavar  and  Jarold  L*  Ziaaarauin, 

University  of  Rochester,  30  pa9es. 

Gavar  and  Zliuaanun  analysed  the  data  base  froa  tour  eoaputer  tape* 
received  froa  the  Air  force*  The  tapes  contained  inforaatioa  on  three  USAT 
contract  foraet  OOSSO'S,  001499's,  and  OOlSOO's.  The  data  was  reviewed  to 
eliminate  inappropriate  data  and  to  isolate  Air  force  contracts*  The  dates  of 
the  contract  data  ranged  froa  1969  to  1974.  The  final  batd)  contained  639 
contracts  that  had  at  least  one  OO3S0,  one  001499  and  one  OO1S0O*  There  were 
135  fPI  and  57  CPIf  contracts.  The  study  la  divided  into  three  parts t  1)  The 
nature  of  the  data  base,  2)  A  suomary  of  tables  and  graphs  of  the  data  found 
in  the  data  base,  and  3)  A  presentation  of  several  behavioral  propositions 
that  can  be  tested  froa  the  data  base.  Some  of  the  findings  are  as  followt 

1.  There  was  a  slight  tendency  toward  cost  underruns  for  both  fPZ  and 
CPZf  contracts. 

2.  The  various  incentives  (values,  schedule,  etc.)  do  not  have  a  large 
impact  on  costb.  ^ 

3.  The  initial  profit  on  FPZ  (10%)  la  larger  than  on  CPZf  (8%). 

4.  After  eliminating  contracts  with  target  cost  differences,  FPI  con* 
tracts  no  longer  reported  underruns,  but  rather  a  slight  overrun, 
whereas  CPIF  had  a  slightly  larger  underrun  than  previously. 

The  authors  conclude  with  eleven  propositions  that  they  feel  can  be 
tested  from  the  data  base  in  future  research: 

1.  The  profit  rate  is  inversely  related  to  the  size  of  the  contract. 

2.  On  contracts  with  broken  share  lines  the  profit  rate  varies  inversely 


I 


with  the  share  rate 
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Th«  higher  the  share  rate  the  Less  likely  that  a  cost  overrun  will 
occur* 

4.  The  magnitude  of  the  overrun/underrun  varies  inversely  with  the  share 

rate* 

S*  The  proportion  of  contracts  ending  In  cost  overruns  Is  the  ease  for 
contracts  with  both  broken  and  unbroken  share  lines* 

6*  The  frequency  of  adjustment  of  the  share  line  Is  Inversely  related  to 
the  share  rate* 

7.  The  higher  the  profit  rate  the  more  likely  an  overrun  will  occur, 
a*  Profit  rates  on  CPtr  contracts  are  on  the  average  higher  than  on  PPI 
contracts . 

9*  The  probability  of  an  overrun  on  an  PPX.ls  independent  of  the  ratio 
of  TP/TC. 

10.  The  probability  of  a  cost  overrun  occur Ing  on  CPZP  contracts  is 
lndepen<lent  of  the  ratio  of  the  maximum  profit  fee  to  target  profit. 

11.  The  probability  of  a  cost  overrun  occuring  varies  with  the  length  of 

•»  > 

time  required  'to  {Jkrform  the  contract. 


/ 
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VII.  Award  Fea  Contracta'’*>Ef f ectiveness 

Award  fea  contracts  evolved  shortly  after  the  impetus  of  the  use  of 
Incentives  in  the  late  fifties.  They  apparently  were  used  first  in  the  Ravy 
and  subsequently  by  the  other  services  (particularly  NASA).  Initially  they 
were  Intended  for  use  where  the  traditional  contracts  were  not  applicablo  (see 
NASA  Guide  of  1967)  but  have  in  the  seventies  bean  applied^  usually  in  ooeM* 
nation  with  other  traditional  incentives  to  weapon  systems  as  well  as  ths 
service  area.  *Tha  major  studies  of  Hunt  for  NASA  supported  ths  feasibility  of 
the  award  fee.  Professor  Hunt  has  stronqly  rscoaoendsd  its  uss  iostsad  of  ths 
CPPP  or  the  traditional  incentives.  Part  of  ths  reasoning  for  ths  uss  of  ths 
award  fee  is  that  the  profit  motive  alone  is  insufficient  as  a  motivator  to 
inf'u;;nce  contractor  behavior.  Naturally  these  studies  on  CPAF  are  a  rich 
source  for  ohaervatlone  and  opinions  on  the  factors  that  indeed  do  presumably 
motivate  the  contractor. 

This  part  of  the  bibliography  separates  the  award  fee  to  provide  the 

researcher  the  opportunity  to  readily -have  access  to  the  ideas  and  findings 
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associated  with  a  cont^act^ type  that  purports  to  be  based  on  a  eultiple  moti-* 

vational  basis  as  compared  to  the  short-run  profit  maximization  assumed  for 

the  CPI?  and  PPI  contracts. 

1 •  A  study  of  the  Relationship  Between  Contractor  Performance  and  the 

Magnitude  of  the  Award  Fee  in  the  Cost  Plus  Award  Pee  Contract.  Nel  0. 
Byers,  March  1973. 

The  study  analyzes  contract  data  from  the  Houston  and  Goddard  Space 
Centers.  Its  Initial  objective  was  to  see  if  the  relative  dollar  value  of  the 
award  fee  could  be  used  to  help  assure  better  contract  performance.  The 
author  reasons  that  the  government  could  examine  fee  levels  in  a  number  of 
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coaipl«tcd  contracts  in  a  apaclflc  araa  (a«9««  medical  aervlcaa)  and  provide 
guidance  lot  similar  contracts.  Reductions  or  increases  ia  award  fee  could 
then  be  made  as  applicable.  This  presumed  that  a  significant  direct  relation*- 
ship  existed  between  the  dollars  ‘offered*  by  the  government  under  the  award 
fee  provision  and  percent  of  dollars  "earned*  by  the  contractor. 

Another  specific  objective  was  to  present  and  analyze  the  major  factors 
that  influenced  contractor  performance.  The  intent  was  to  demonstrate  that 
many  factors*  other  than  just  dollars*  have  an  effect  on  contractor 
motivation.  The  overall  objective  was  to  provide  a  better  information  base 
for  procurement  personnel  to  use  when  negotiating*  administering*  and 
monitoring  CPAF  contracts. 

Several  conclusions  wore  offeredt 

1.  Ko  relationship  exists  between  the  relative  amount  of  award  foe 
offered  Ly  the  government  and  the  level  of  contractor  performance. 

2.  contracting  is  a  viable  form  of  incentive  contracting  with 

numerous  advantages  over  other  incentive  types. 
y  ' 

3.  Performance 'evaluation  techniques  vary  extensively. 

4.  Extensive  cross-*sectional  CPAP  studies  have  not  been  made. 

5.  Extra-contractual  influences  play  a  major  role  in  contracting' 

The  major  recommendations  were  toi 

1.  Conduct  broad  "across  the  board*  (000*  NASA)  studies  of  the  CPAP 

control,  1 

2.  The  Air  Force  should  conduct  its  own  study*  and  1 

3.  The  pure  CPAF  rather  than  CPIP/AF  should  be  tried  for  both  hardware 

development  and  support  services.  \ 
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2.  Reward  Pe«  Provlalona  In  Defenae  Contracting.  John  T.  Buck,  Colonel, 

USAF,  March  1974,  74  pages. 

Buck  studied  whether  incentive  contracts  can  Motivate  good  management 
decisions  in  defense  related  procurements*  It  contains  a  description  of  cost- 
plus-award  fee  and  the  traditional  incentive-fee  contracts.  The  study  uses 
the  r-1S  weapon  system  as  an  example. 

He  concludes  that  the  award  of  a  fee  for  excellent  accomplishment  can 
provide  favorable  motivation  for  contractors  where  day-to-day  performance  is 
difficult  to  measure  objectively.  The  F-IS  contractor  had  earned  close  to  90% 
of  the  available  incentive  fee  because  of  its  excellent  performance*  Buck 
concluded  that  the  incentive  or  aw',rd  fee  technique  provides  an  excalle;tt 
stimulus  for  improving  results  in  defense  procurement. 

3.  An  Analysis  of  Government/Contractor  Interaction  as  a  Motivator  of 
Contractor  Performance.  Jack  R.  Runkle,  Captain,  USAFi  Gerald  0.  Schmidt, 

Captain,  USAP,  August  197S,  10k  pages. 

■»  ' 

Runkle  and  Schoudt  collected  data  from  five  NASA  centers;  it  included  323 
"Performance  Racings"  on  56  contracts  over  a  period  of  8  years.  In  the  study 
Captains  Runkel  and  Schmidt  examined  the  factors  that  influence  the  effective¬ 
ness  of  the  award  fee  contract.  Two  hypotheses  were  tested;  (1)  That  a  rela¬ 
tionship  exists  between  contractor  performance  and  the  level  of  authority 
within  the  organization  that  is  responsible  for  performance  and  (2)  That  a 
relationship  exists  between  contractor  performance  and  the  frequency  with 
which  the  influential  positions  formally  interact  in  the  contractor  perfor- 
owtnce  evaluation  process.  Both  hypotheses  were  supported.  Runkel  and  Schmidt 
conclude  that  tha  key  to  motivation  of  contractors  is  to  communicate  the  per¬ 
formance  of  government  performance  objectives  and  to  assure  interaction  in 
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thair  accoapIiahMnt.  Interaction  of  tha  top  level  eana^eMnt  peraonnel  with 
the  governaent  peraonnel  is  the  key.  Xn  their  discussion  of  aotivatioa  they 
point  3ut  ti.jt  the  Motivation  for  snail  and  large  tausinosses  eight  vary. 

Large  contractors  are  risk  adverse  in  general.  Also,  the  size  of  the  orgaai* 
zation  and  the  magnitude  of  the  program  datenalna  risk  acceptance  or  risk 
adversion. 

Also  of  general  interest  is  the  section  on  contractor  extra-contractual 
notivators.  Included  are  aaxiaization  of  joint  profits,  aaxiaization  of 
growth  and  aaxiaization  of  sales. 

4.  An  Inouiry  into  the  Use  of  an  Award  Fee  for  Motivation  of  Subcontract 
Management.  Charles  0.  Evans,  Major,  USAT,  Nay  1976,  43  pages. 

Evans  examined  the  existing  literature  and  the  Air  force  Systeas 
Coaaand's  *SuaBazy  of  HanagesMnt  Surveys  and  Contractor  Procureaent  Systeas 
Reviews.*  He  studied  13  prime  associate  contracts  and  46  s«ihcontractors  and 
analyzed  6  years  of  Congressional  aa'^erial.  He  also  conducted  interviews  with 
a  limited  number  qf  AfSCVianagers. 

His  recommendation  is  to  use  award  fee  contracts  with  subcontractors. 
Along  the  way  the  author  covers  (1)  Subcontract  Management,  (2)  Incentive  con¬ 
tracts,  (3)  Award  fee  contracting  and  (4)  Conclusions  and  Recoaaendations.  Of 
interest  in  addition  to  the  Inquiry  of  the  applicability  of  award  fee  to  the 
subcontract  area  is  the  analysis  of  the  incentive  contract  concepts  presented 
in  the  second  part.  Xt  includes  the  nature  of  incentives,  the  types  of  incen¬ 
tive  contracts,  the  use  of  VPX  and  CPIf  contracts,  the  nature  of  motivation 
and  a  summary  of  the  incentive  contracting  studies  as  of  that  date. 


\ 
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5.  Th<  Award  Inoentiva;  KanagaiMnt  Considerations  Regarding  if 
Aopllcdtlon  to  Research  and  Developa>ant  Contracta.  J«rxy  V»  Srown«  N«jor< 
USAFf  Noveab«r  1S76,  31  pages* 

This  paper  provides  a  good  auamary  and  revleM  ot  the  advantagea  an4  die* 
advantages  qZ  the  award  fee  contract.  The  paper  reviews  (1)  The  history,  (2) 
The  rationale  for  the  award  fee,  (3)  Influences  of  the  contractor  and  (4} 
Manageeent  considerations,  suonary  and  conclusions* 

A  particularly  valuable  part  of  this  paper  is  the  sueeary  on  extra* 
contractual  influences*  The  study  relies  heavily  on  the  works  of  Or.  Rayeond 
Hunt.  See  bibliography* 

6.  Award  Fee  Contractings  Impact  of  Incongruent  Coal  Incentives.  Cee  R. 
Knopf,  Major,  USAP,  Noveeber  1977,  52  pages. 

Major  Knopf's  paper  consists  of  (1)  An  introduction,  where  he  develops 
his  theme  of  concern  about  the  practical  problems  of  award  fee  contracts,  (2) 

A  section  on  the  "real  world*  problems  of  award  fee  incentive  contracts,  tJ)  A 
section  on  the  problem  of  conflict  between  goals  and  values  and  (4)  A  section 
of  conclusions  and  recomendations.  He  states  that’  the  award  fee  alone  is  not 
the  real  motivator.  He,  contrary  to  the  research  of  J.  Runkel  et  al.,  also 
finds  that  top  level  organizational  contact  adds  little  if  anything  except  a 
more  costly  administrative  system.  Finally  ha  concludes  that  the  award  fee 
does  provide  some  flexibility  if  the  values  and  goals  of  the  procuring 
organization  are  not  force  fed  into  the  contractor.  He  has  five 
recommendations  and/or  observations. 

1.  Further  study  of  this  topic  should  be  made  and  a  statistical  means 
developed  to  determine  if  award  fee  criteria  are  consistent  with  the 
contractor's  long  and  short  range  goals. 
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2.  Hor«  inCoroAtlon  la  neadad  to  datarmina  tha  lapact  at  abort  avalua- 
tion  parloda  at^<  ehan^aa  in  aaphaaia* 

3*  Faa  dataraining  otfieiala  ahould  ba  locatad  at  a  laval  anat  oooduciva 
to  tha  rola  of  an  intagrator  whara  aaxlmai  contact  with  tha  oparating 
laval  paraonnal  la  parmlttad* 

4.  Thara  should  ba  davalopad  a  aurvay  quaatlonnaira  to  allou  a  contract 
tor  to  report  araaa  for  iaprovaaant  oonaiatant  vlth  tha  coaqpany'a 
goala,  and 

5.  Guidance  should  ba  davalopad  to  alert  procureaent  and  prograa  aanaq- 
ara  to  tha  potential  conflict  caused  by  inconsistent  qoala  between 
organizations* 


•» 
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VIII.  Contractor  Hotivatian-~Extra  Contractual  and  Contractual 
Many  of  thaa*  could  hava  bean  catalo9uad  with  tha  incantlv*  affectivaneas 
studiaa.  Z  hava  tncludad  thaa  aaparataly  to  highlight  tha  quaation  of  con¬ 
tractor  notivation.  It  is  at  tha  haart  of  tha  "do  incantivas  work*  dabata. 
What  raally  aotivacas  tha  contractor?  Tha  aarly  incantiva  guidas  aaauasd  for 
purpoaas  of  aatablishing  policy  that  tha  profit  aotiva  was  tha  undar lying  and 
principla  aotiva  of  business.  This  hypothesis  has  long  been  questioned  in  tha 
literatura  of  organization  and  it  was  not  long  before  various  resaarchars 
began  to  taka  the  proponents  of  this  theory  to  task.  Tha  purpose  of  this  sec¬ 
tion  is  to  reflect  as  accurately  as  possible  the  na^'ira  of  the  dispute  and  tha 
positions  taken.  The  papers  provide  a  representative  list  of  the  extracon- 
tractual  factors  and  their  influence  on  incentive  contractual  outcomes.  For 
additional  papers  on  motivational  factors  sea  tha  sections  on  incentive  effac- 
tiveness  on  outnuald  and  on  award  fee.  For  an  early  outline  of  tha  axtracon- 
tractual  factors  sea  tha  1968  OOO/NASA  contracting  guide  and  tha  *66  UCI 
study.  Tha  most  comprehensive  in-depth  study  appears  to  be  the  four-year  HASA 
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funiled  study  to  the  University  of  Buffalo  undar  tha  auspices  of  Bliss  and 
Hunt.  Hunt  has  published  several  papers  on  contractor  motivation  stemming 
from  tills  and  subsequent  work. 

1.  Weighted  Guidelines.  Letter  from  Col.  William  Thybony,  Chairman  of  the 

a 

ASPR  Committee  to  the  U.S.  Chamber  of  Commerce,  July  17,  1963. 

Of  particular  note  in  addition  to  general  historical  interest  are  the  fee 
levels  cooimented  on  in  this  letter.  The  purpose  of  weighted  guidelines  was  to 
replace  the  existing  industry  fee  traditions  with  an  analytical  approach  to 
the  determination  of  a  fair  and  reasonable  profit.  This  document  by  spelling 
out  what  might  be  considered  appropriate  ranges  for  the  different  types  of 


contracts  had  «  si^nlticant  Impact  on  the  subsequent  setting  ot  fee  levels. 
The  ranges  and  the  types  of  contracts  were: 

1.  CPi^f  .  .  .1* 

2.  CPIF  •  •  .Cost  only  1  .2% 

1.  CPir  .  .  .Multiple  ...  t  to  1  2/1% 

4.  PPX.  .  .  .2  to  4% 

5.  PPK.  .  .  .4  to  S% 

6.  PKP.  .  .  .5  to  7% 

Note  that  this  Is  not  the  total  fee  but  that  portion  to  be  earned  by  the 
willingness  to  aseuee  the  risk  inherent  in  the  contract  typu. 


2.  Blending  Motivational  Theory  and  Foraat  Contractual  Plsciplines.  James 
Ct  Cravens,  Special  Assistant  to  the  Director  of  Procurement,  NASA, 

October  3,  1967,  19  pages. 

This  is  one  of  several  Incentive  papers  that  Hr.  Cravens  presented  In 

H06.  Others  Included  those  at  the  Universities  of  Hoffstra,  Purdue,  Notre 
■> 

Uame  and  Buffalo.  All* the' talks  are  similar  and  address  the  subject  of  the 
developing  science  of  Incentive  contracts-  In  all  oC  them  he  talked  about  the 
lessons  learned  and  the  research  being  sponsored  to  adilress  the  Issues  uncov¬ 
ered.  Of  particular  concern  to  him  was  the  Duotlvatlonal  estra  contractual 
factors.  The  burning  questions  being  raised  by  a  number  of  studies  (Including 
RAND,  IDA,  LslI)  centered  on  whether  Incentives  were  werking.  And  the  answer 
often  was  either  we  do  not  know  for  sure  or  that  there  are  other  factora  than 
profit  that  mc;ivates  contractors.  This  was  his  focus.  He  also  reviewed  thn 
research  being  suppartsd  by  NASA  at  Ohio  State,  Oeorgo  Washington  and  Buffalo 
to  find  out  the  answer  to  contractor  motivation.  Cravens  was  critical  of  the 


studies  that  had  been  made  that  condemned  incentives  saying  that  ttie  studies 


were  bddeil  on  too  narrow  a  source  of  Information  without  broad  informed  con** 


elusive  analysis.  He  concluded  his  paper  on  a  discussion  of  the  encouraging 
experiences  of  the  CPAF  contract  and  NASA's  intent  to  pursue  that  contract 
type  more  intensely. 


3.  Management  of  Ma1or  Weapon  Systems  Acquisition.  Honorable  Barry  J. 

Shillito,  January  1970«  4 

This  rattier  short  article  summarises  the  weapon  acquisition  process  and 
comments  on  some  thoughts  for  improvement.  Of  particular  interest  to  incen** 
tive  contracts  are  the  identification  of  the  risks  and  the  general  observa¬ 
tions  of  the  management  changes  made  in  the  sixties. 

The  risks  cited  are:  1)  The  time  it  takes  to  develop  and  acquire  a 
weapon  system.  2)  The  many  fields  of  technology  tltat  a  weapon  system  includes. 
3)  The  ever-changing  emphasis  of  our  adversaries.  4)  The  unknown  unknowns  and 
S)  The  risks  peculiar  to  the  weapon  system  itself. 

Xn  terms  of  the  management  changes  made  in  the  late  fifties  and  sixties. 

1  ' 


Shillito  fesls  that  fhey  are  in  the  right  direction  but  that  they  "may  have 
moved  so  far  that  we  have  deprived  ourselves  of  appropriate  flexibility  to 
allow  the  most  effective  acquisition  to  take  place.”  He  concludes  that  it  is 
impossible  to  findlone  single  policy  or  method  of  management  which  fits  all. 


4.  Motivating  Contractors--Is  Incentive  Contracting  the  Only  Answer.  Donald 
C.  Barker.  NovewWr  1974.  43  pages. 

Barker  discusses  the  concept  of  incentives  and  then  discusses  their  use 
as  motivators.  He  also  discusses  factors  that  may  be  >rore  important  to  a 
contractor  than  profit. 
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Me  conclucles  Chet  eech  contractor  eust  be  3ud<jed  separately  to  deteraine 
what  actually  eotivatce  hia*  Olfferent  contractors  have  different  aotlves* 
What  Motivates  one  nay  not  Motivate  another.  Since  profit  Motive  is  the 
essence  of  incentive  contracting*  it  cannot  be  universally  effective.  The 
content  of  this  paper  can  be  gleaned  froa  a  quote  froa  the  study i 

“During  the  past  several  years*  it  has  been  widely  accepted  that  Che 
profit  Motive  is  not  the  nuaber  one  aotive  for  the  Majority  of  individuals  in 
our  society  because  aost  of  thea  are  far  enough  up  Naslow's  ladder  of  needs 
that  they  have  passed  those  things  that  noney  can  get  for  tliea.  X  Chink  that* 
as  with  individuals*  the  profit  aotive  is  not  the  basic  aotive  of  business* 

We  Must  strive  to  evaluate  the  aotives  of  contractors  on  an  individual  basis 
before  we  attempt  to  furnish  incentives  to  aotivate  the  contractor  to  a 
particularly  desired  outcome.  Until  this  concept  is  accepted  and  until 
intensive  work  is  done  to  evaluate  contractor  motive  on  an  individual  basis* 
we  can  never  be  sure*  no  natter  how  auch  of  the  taxpayer's  aoney  is  put  into 
the  incentive  fee  pool*  chat  we  are  iising  the  aost  effective  and  productive 
means  to  motivate  the  defense  contractor." 

5.  Investment  Policy  for  Coat  Reduction.  Harold  B.  Bertrand*  Henry  J. 

Ooisseau*  Jean  C.  LaFrance*  Anthony  J.  Provenzano,  December  1976. 

Proa  1967  to  1976  the  annual  expenditure  for  military  goods  remained 
almost  constant.  But  because  of  inflation  the  real  purchasing  power  dropped 
53%.  In  recognition  of  the  fewer  dollars  DOO  instituted  several  programs  to 
stimulate  investment  in  facilities  to  increase  productivity.  Included  werei 

1.  A  revision  of  weighed  guidelines  to  tie  part  of  the  negotiated  fee 
directly  to  invested  capital. 

2.  The  initiation  of  a  DOD  investment  policy  study  in  *76. 
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The  report  has  three  parts: 

1.  Art  analysia  ot  Invesuent  policy  (Opportunities,  Motivating  factors, 
000  policy.  Additions  to  policy  needed,  and  Sumnary). 

2*  Investiaent  Case  Studies  (P-d,  P-15,  P-16  with  Bell  Helicopter). 

3.  Appendixes  (Macro  econoeic  analysis.  Present  value.  Sources  of 

e 

capital  and  Znvestnent  and  references) 

The  study  suggests  that  contractors  now  invest  to  either  (a)  gain  con¬ 
tracts  or  (b)  fulfill  contractual  obligations*  The  recoamendations  were  to 
provide  for: 

1.  Shared  savings— i.e..  Value  Engineering 

2.  Rapid  depreciation 

3.  The  use  of  more  laultiplo  year  procureii.onts 

4.  Broader  protection  fro«  temination  and 

5.  Economic  price  adjustnent  indices. 

6.  Understanding  Contractor  Moti/atlon  and  Contract  Incentives*  Phillip  B* 

1  > 

Oppedahl,  Comniander,  '^SN,  May  1977,  73  pages. 

Oppedahl's  purpose  was  to  study  contractor  motivation.  Toward  this  end 
he  studied  DOO  policy  on  the  use  of  incentive  contracts,  reviewed  active  con¬ 
tracts  and  interviewed  contract  officers,  and  studied  literature  concerning 
the  motives  or  drives  of  defense  contractors. 

There  are  six  parts  to  the  paper:  1)  Introduction,  2)  Incentive  theory, 
3)  Cuirent  Incentive  contracts  (reviews  two  CPIP  and  one  FPX),  4)  Contractor 
motivation,  5)  Incentives  vs.  motivation  and  6)  Conclusions.  In  the  study  the 
author  reviews  the  theory  of  incentives,  studies  three  existing  contracts, 
reviews  the  literature  on  contractor-incentive  motivations  and  than  reports  on 
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his  observations  as  to  the  veriCicatlon  oC  the  theory  as  deisonstrated  in  the 
contracts  studied. 

Oppedahl  concludes  that  incentives  cannot  be  efCective  since  profit  is 
not  the  sole  eotivator.  "It  was  found  that  just  as  an  individual,  a  corpora¬ 
tion  has  a  ooaplex  and  tiae-dependent  aotive  structure.  In  addition  to  pro¬ 
fit,  the  nanagdffiont  of  defense  industries  are  concerned  with  conpany  survival, 
sales  growth,  technical  capability  growth.  Market  share,  prestige  and  public 
opinion.*  lie  found  "little  evidence  whidi  indicates  that  contract  incentives 
do  in  fact  Motivate  contractors  to  control  costs  or  aake  trade-offs  between 
coat,  schedule  and  performance.  Contractors  ars  perfonaance  oriented  and  will 
not,  in  general,  trade-off  costs  at  the  expense  of  performance  especially  when 
increased  costs  are  associated  with  cos^any  growth.* 

He  proposes  a  tine  oriented  motivational  model  based  on  survival,  profit, 
growth,  market  share,  and  prestige  in  a  Naslow  context*  These  are  in  ascend¬ 
ing  order.  Over  time  the  dominant  nutivational  variable  changes.  Xt  is  a 
most  interesting  model  and  one  that  may  lead  to  a  more  complete  understanding 

t  ' 

of  the  complex  motivations  ountractors. 

Finally,  Oppudahl  recommends  an  industry-government  shared  leadership 
model  to  replace  the  currently  strained  formalities  of  the  current  governsient- 
industry  complex  brought  about  through  the  myraid  of  regulations,  public 
opinion  and  congressional  pressures. 

7*  Federal  Procurement;  A  Study  of  Some  Pertinent  Properties,  Policies  and 
Practices  of  a  Cr  >up’  of  Business  Organtrations.  Raymond  C.  Hunt,  Ira  S. 
Rubin  and  Prarklin  Perry,  Pall  1977,  S3  pages. 

This  is  the  final  report  of  the  work  done  by  Or.  Hunt  for  NASA  under 
Grant  NCR  33-0)53-061.  This  study  analyzed  twenty-seven  companies  through  a 
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queacionnair*  to  a)  find  raactlon*  to  qovornMnt  policla*  and  procodurMf  b) 
describn  ganaral  buslnesa  objactlvea  and  aanagarial  aethoda  and  c)  aaa  how  tha 
rirna  viewed  the  future  bualneaa  prospects  of  their  firms*  Forty-one 
dependent  variabiea  were  aysteaatlcally  croaa-tabulated  against  eight 
independent  variables*  Of  interest  are  the  independent  variables*  Thasa  are 
1)  prime  or  subcontractor^  2)  sales  voluma  of  parent  company,  3)  sales  voluaa 
of  reapondinf  company,  4)  the  governsMnt/cooaercial  nix  of  parent,  S)  the 
government/coamercial  mix  of  responding  company,  6)  the  volume  of  R&O 
inveatswnt,.  7)  the  number  of  prime  contracts  held  and  8)  the  dollar  value  of 
the  prims  contracts  held.  The  general  conclusions  Included: 

1.  Sales  stood  out  as  a  doitinant  independent  variable.. 

2. *  The  parent  company's  sales  are  linked  to  lUO  investment* 

3*  The  prime  contractors  tend  to  have  a  lower  ratio  of  cosusercial  to 
government  business* 

4.  For  most  of  the  conpaniee  no  special  administrative  techniques  were 
employed  for  the  incentive  contracts*  Fully  two-thirds  made  po 

•7  ' 

adjustment  to  achieve  oiaximum  gain* 

5.  There  was  little  or  no  awareness  of  incentives  presumed  below  first 
line  supervision.  Zt  was  unusual  to  strive  to  extend  awareness  to 
the  operating  level* 

6.  Contractors  increased  their  attention  to  incentives  as  the  number  and 
the  percentage  of  their  incentive  contracts  increased* 

7.  Incentives  do  not  generally  affect  resource  allocation* 

8*  Many  of  the  firms  were  disposed  toward  reducing  their  percentage  of 
government  business* 

In  addition  Or.  Hunt  suggested  certain  contracting  goals*  These  were  in 
order  of  importance: 
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1.  To  Coatar  quality  parforoMnca 
2*  To  protect  againat  rlak 

3.  To  aafeguard  proprietary  nature 

4.  To  atieulate  high  level  oC  governeeat  coeeunicatioa 

5.  To  engineer  high  eotlvation  to  control  ooata 
6*  To  yield  a  high  profit  level 

7.  To  reduce  government  direction  or  surveillance 

8.  To  foater  program  discipline 

Also  in  tense  of  the  function  of  profits  he  suggested  that  goals  were: 
t.  To  enlarge  capital  growth 

2.  To  pay  stockholders  and  attract  capital 
3*  To  meet  current  capital  requirements 

4«  To  finance  internal  RAO 

S*  To  demonstrate  suitability  of  overall  performance 

This  is  a  difficult  paper  to  susnarise  accurately*  These  statements  to 

be  appreciated  and  cumpreh, ended  must  be  reviewed  within  the  full  context  of 

.  *' 

the  study* 

e 

8*  Factors  That  Influence  Organizational  Performance  (A  paper  presented  at 
the  Hershey,  PA  Research  Symposium).  Raymond  G.  Hunt,  Janet  P*  Near,  Ira 
S.  Rubin,  1978,  4  pages* 

The  perceptions  or  beliefs  of  managers  about  what  determines 
organizational  performance,  the  interrnlationships  of  measures  of  belief  with 
other  measures  of  motivation  and  the  managers  views  about  what  makes  for 
effective  RSO  performance  are  the  focuses  of  this  study.  It  was  part  of  a 
larger  NASA  funded  study. 
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The  paper  is  short  and  primarily  addresses  itself  to  the  methodology  of 
the  inquiry.  It  is  divided  into:  the  study,  tne  measures  of  performance, 
leotivation  and  performance  and  effective  performance.  The  authors  conclude 
that  in  motivaion  and ' performance,  perceptions  are  not  simply  an  expression  of 
the  percelvers  viewpolnti  instead  they  reflect  the  literal  everyday  life  of 
the  organization.  And  these  Indicate  that  organizational  life  is  rather  dis¬ 
jointed:  gca^s  of  tlie  organization  and  its  subsystems,  as  well  as  perceptions 
of  environmental  constraints,  appear  to  be  only  weakly  related  to  conceptions 
about  what  factors  influence  project  performance.  The  picture  presented  is 
chat  the  goals  of  the  organization  are  arrived  at  randomly  and  that  the  pro¬ 
cess  generally  is  haphazard  and  seemingly  not  Integrated. 

As  regards  effective  performance  the  respondents  emphasized  such  things 
as  clear  work  statements  and  availability  of  resources,  and  they  de-emphasized 
modes  of  project  management,  contractor-customer  relations  and  the  contract 
per  se.  The  one  most  mentioned  was  having  capable  technical  personnel* 

The  ^tudy  concludes  oi\  the  note  that  "It  is  time  to  develop  more  system- 
«  ^ 

atically  the  basic  theory  of  how  perceptions  of  members  of  organizations 
relate  to  the  behavioral  reality  of  organlzaltonal  structures."  We  need  to 
know  more  about  how  organizatlona  really  function. 

9.  A  Uniform  Profit  Policy  for  Government  Acquisition.  Robert  K.  Wood  and 

Myron  G.  Meyers,  Logistics  Management  Institute  (LMl),  May  1979. 

Wood  and  Meyers  summarize  the  earlier  LHI  study  on  the  proposed  profit 
policy  that  emanated  from  recommendations  of  the  *72  Cotmnission  on  Government 
Procurement.  The  paper  covers  the  scope  of  the  LMI  effort  and  presents  the 
findings.  Of  particular  interest  are  the  factors  related  to  profit.  These 
are:  the  selection  of  contractor,  the  selection  of  contract  type,  the 
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seXacti'iu  4nd  applic«tion  of  contractual  Incentivoa.  the  induceoents  for 

inveatjaente,  the  cost  estleation  and  negotiation,  the  contract  finance  policy, 

the  contract  adainistration  and  the  use  of  governeent  property.  Two  profit 

approaches  are  considered.  One  is  cost  based  and  the  other  is  tied  to  the 

capital  eaployed.  The  paper  alleges  that  cost,  based  fires  are  less  efficient 

since  they  are  not  eotivated  to  increase  the  inputs  of  capital  equipesnt. 

Cost  based  structures  are  recoaeended  where  the  use  of  capital  equipeent  is  a 

minor  influence  on  the  total  cost  of  performance,  A  hybrid  system  that  cos'* 

bines  both  a  cost  and  a  capital  employed  approach  is  recoemended  where  capital 

has  significant  benefit  to  the  government.  Adjustments  should  be  made  to 

reflect  a)  the  risk  associated  with  contract  type  and  b)  the  entrepreneurial 

skill  required  on  complex  tasks.  It  is  suggested  that  adjustments  be  made 

after  applying  the  profit  formula  as  a  percentage  of  the  estimated  costs  of 

performance.  Finally,  a  procedure  to  encourage  cost  savings  investment 

through  the  sharing  of  resulting  cost  savings  is  includsd.  Overall  target 

rates  are  necessary  for  both  approaches  as  are  risk  and  complexity  adjustment 
•»  > 

rates.  The  principal  is  <a  allow  the  contractor  to  earn  a  commercial  aquiva-* 
lent  rate  of  return  for  work  that  has  similar  capital  requirements,  risk  and 
complexity.  The  long  term  target  rate  for  manufacturing  before  interest  and 
taxes  is  16.6%  on  total  capital  employed.  The  article  has  an  interesting 
table  that  summarizes  the  proposed  profit  policy.  Within  the  matrix  it  is 
suggested  that  ♦  1.5%  be  available  for  contract  risk.  Totals  for  manufactur'" 
ing  are  8.5  to  12.5%  of  cost  and  14.1  to  20.7%  on  capital. 

This  recommended  LMI  policy  has  a  variety  of  implications  on  the  incen¬ 


tive  contract  philosophy 
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XX.  Matheouitical  Models— Incentive  Contracts  Evaluation  and  Developunt 

The  common  thread  through  these  sometises  esoteric  papers  is  the  use  of 

sooM  fora  of  eatheaatlcal  or  related  approach  to  either  1)  evaluate  the 

existing  Methodologies  f‘t  2)  to  propose  nee  ones*  In  soee  cases  the  articles 

do  both*  .Another  coeuson  element  is  that  moat  of  these  enclosures  axe  fron 

articles  rather  than  eapirical  studies*  The  techniques  includs  game  theory* 

isof  a  or  indifference  theory*  expected  value,  calculus  and  optisixation* 

ssnsitlvity  analysis*  life  cycle  costs*  statistical  probability  theory  with 

Caussian*  Beta  and  exponential  functions*  decision  theory  under  uncertainty 

and  risk*  simulation  and  computers  and  nomography.  Thu  models  and  related 

analysis  in  many  of  the  instances  were  not  undertaken  to  provide  a  working 

day>to-day  model.  Rather  the  intent  often  was  to  provide  some  insight  to  the 

variables  in  the  problem*  their  relationships  and  the  impact  of  changes  in 

their  values.  As  such  there  are  some  very  provocative  articles*  See  for 

example  the  articles  by  David  P.  Barron  on  Competitive  Bidding  and 
1  ' 

Quantification  of  Contractor  Risk  by  Ciifford  W.  Marshall* 

Many  of  these  articles  could  easily  have  been  placed  in  section  7  or  8. 
See  particularly*  Major  Pirdle's  paper*  See  also  that  of  Captain  Moore  and 
Professor  John  M.  Cozzolino  on  more  effective  cost  incentive  contracts  through 
risk  reduction. 

On  another  note*  those  interested  in  the  question  of  risk  determination, 
measurement  and  evaluation  will  find  these  papers  a  rewarding  source  for  their 
efforts. 
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1 •  Operations  Rea<sarch*8  Contribution  to  Structuring  and  Negotiation  of  Aero¬ 
space  Raaearch  and  Davalopnwnt  Contracts.  John  J.  Kennedy,  Ph<0«, 
University  of  Notre  Oeiae,  Speteeber  1963,  11  patjes. 

The  oaper  is  in  three  parts:  A  discussion  of  several  techniques  and 
their  possible  use  in  analyris,  the  application  of  probability  theory  to 
structure  and  design  of  incentives,  and  implications.  Thire  were  seven 
cone lus Lone: 

A.  The  aost  probable  cost  will  be  about  the  target. 

8.  The  most  probable  outcosMS  should  be  .around  target. 

C.  The  share  line  is  not  consistent  with  the  probable  outcomes. 

O.  The  extremes  around  the  outer  ranges  of  the  RIB  are  very  unlikely  and 
consequently  of  little  motivational  value. 

E.  The  idea  of  incentive  range  and  the  probable  oust  swing  needs  to  be 
modified. 

P.  The  adding  of  incentive  elements  reduces  substantially  the  probebil* 
ity  of  reaching  maximum  profit. 

G.  Steeper  share  limes  might  be  appropriate  around  target  even  for  wide 
ranges  of  coat  variation. 

It  concludes  that  the  arbitrary  use  of  cost  swings  and  the  straight  share  pat¬ 
terns  are  inconsistent  with  probable  outcomes  and  that  they  lose  much  of  their 
- ability  to  motivate.  - - -  -  - 


i 


r. 
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2*  Project  Management;  An  Incentive  Contracting  Decision  Model.  W.  A. 

Meinhart  and  Leon  M.  Oelionback,  Oklahoma  State  U.niversity,  Dec.  1963,  7 
pages. 

The  authors  employ  xero-sum  2  person  games  to  model  the  decisions  made  by 
the  project  management  of  a  complex  research  and  development  item  on  an 


I 


* 
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incentive  contract.  The  authors'  intent  i/as  to  9ain  additional  insight  into 
the  process:  it  was  not  the  intent  to  develop  an  operational  aodel.  They  use 
the  conventional  two  person  eatrix  and  assume  that  short  run  phenooMnon  follow 
a  bets  distribution  and  that  the  long  run  follow  the  nomal  distribution. 
Miniesx  theory.  Mtrix  iteration,  or  linear  programming  can  be  utilized  for 
solution  of  the  problem  suggest  the  authors.  Probabilities  are  established 
for  each  of  the  incentive  parameters.  Data  is  computed  for  the  most  pessimis* 
tic,  most  likely  and  most  optimistic  forecasts  of  the  parameters.  The  payoff 
is  calculated  by  multiplying  the  probability  by  the  contractual  maximum.  In 
this  fashion  the  probable  payoffs  (incentive  targets)  are  estimated. 

The  paper  has  three  parts:  1)  The  project  management  background,  which 

i 

includes  a  very  brief  outline  of  the  acquisition  process.  2)  The  incentive 

I 

contracting  model  which  presents  the  concepts  of  game  'theory  and  gives  an 

example  and  3)  A  sunuaary  which  provides  a  schematic  of  the  process  suggested. 

I 

I 

3.  System  Worth  and  Incentive  Contracts.  W.  C.  Fred:jrick.  ARIHC  Research 

■7  .  ■  .  I  . 

Corp.,  Washington.  D.'C. .  January  24.  1964,  9  pages. 

Frederic  concluded  that  incentive  contracts  were  loot  effective  since  they 
did  not  tie  system  worth  to  the  incentive  parameters.  |  The  paper  is  devoted 
primarily  to  the  development  and  description  of  a  system  to  provide  such  rela- 
tionships.  It  is  divided  into:  Susuaary.  Introduction.  Review  of  contract 
types.  Incentive  types.  Deficiencies  of  present  incentives.  Relating  worth  to  • 
incentive  fees.  Suitmary  and  Conclusion.  The  deficiencies  cited  were: 

1.  The  fee  is  tied  to  only  one  or  a  few  areas. 

2.  The  relatioship  between  fees  and  the  degree  of  excellence  of  the  per¬ 
formance  areas  is  not  determined  optimally. 


'\ 
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3.  There  is  often  no  serious  efforts  uds  before  the  sward  of  a  contract 
to  (leternine  the  lieijree  of  perforouince  accumpl ishisent  (that)  could  be 
expected. 

4.  Government  agencies  often  award  contracts  before  the  requirements  are 
known. 

5.  The  govern&ent  constrains  inventiveness  and  in9enuity  by  the  lack  of 
flexibility  Ip  the  structuring  of  the  incentives. 

6.  As  used  thus  far  kncentives  have  achieved  less  than  the  desired 
results.  This  can  be  improved  through  the  use  of  the  system  worth 
approach  described  herein. 

4.  Risk  Inversion  and  Ineentiv?  Contracts.  An  Experiment.  G.  J.  Feeney.  W. 

H.  McLaughlin  and  R.  J.  Woolson.  August  1964. 

A  simulated  negotiation  conducted  with  undergraduate  students  was  the 
basis  for  this  paper.  In  the  negotiation  the  students  wore  told  that  they 
were  competing  against  two  other  students  (in  fact  against  the  computer  data 
bank).  They  varied  the  Share  line  between  10  and  50%  to  view  the  reactions  of 
the  “Firm."  The  hypothesis  was  that  the  firm  would  attempt  to  increase  the 
profit  as  the  shareline  increased.  This  was  confirmed.  The  results  showed 
that  both  the  aversion  risk  and  the  expected  profit  varied  with  the  share. 
These  results  refute  almost  all  the  literature  on  the  relationship  between 
share  and  profit.  Host  of  the  findings  suggest  contractor  behavior  is  not 
related  to  share.  Probably  the  results  are  such  because  the  students  did  not 
have  the  (options  th.at  cucnpanics  have. 
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5.  A  Model  for  Marketing  and  Pri.  tng  Under  Competitive  Bidding.  Kanneth 
Slonondfl,  Assistant  Professor,  Graduate  School  of  Business,  Indiana 
University,  64  pages* 

Simisonds  outlines  soae  features  of  a  decision  nodel  for  coapetitlvs  bid-* 

ding  for  large  cofitracts.  It  integrates  production  capacity,  outstanding 

orders,  voluae  and  profitability  of  future  and  present  opportunities,  variable 

bid  features,  advantages  of  carry  on  future  work,  and  costs  of  capacity*  The 

■odel  is  adapted  from  e  broader  study  of  declsion-naking  capital  goods  firas. 

The  paper  Is  divided  into  the  following  parts i 

1.  The  decision  to  bid  *  *  *  the  pre-'acceptance  costs, 

2*  Expected  contribution  .  .  *  the  net  cash  flow  tines  the  probability 

of  getting  it  and  the  present  value  of  follow-on  advantages, 

3*  The  expected  probability  of  success  *  •  •  the  probability  of  an  order 

tines  the  conditional  probability  of  success, 

4*  The  availability  of  capacity, 

0 

5.  The  capacity  and  the  bidding  limit  •  *,  *  the  expected  voluae  of  bids 
and  firm  orde'ra  tfiat  will  minimize  the  firms  expected  loss  from  not 
exactly  achieving  capacity, 

6*  Comparing  alternative  opportunities, 

7*  The  selection  of  bids  and  markups  and, 

8.  The  final  pricing  decisions. 

This  models  suggests  the  variables  that  should  be  considered  in  any 
analysis  of  incentive  contracting. 

Pricing  Policies  Contingent  on  Observed  Product  Quality.  Eugene  P. 

Durbin.  May  1965. 
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Dor’jin  note*  that  th«i  cxpaniloti  Uiiu  of  incentive  coritcacts  has  created 
Interest  in  a  possibls  procureMnC  arran>jement  in  which  unit  purchase  price 
would  vary  as  a  function  of  the  observed  product  quality^  Under  the  assump¬ 
tion  thee  e  known  cost  producer  con  control  the  true  quality  ot  his  output,  e 
production  end  procurement  situation  is  described  in  which  s  producer  end  con- 
Sumer  both  attempt  to  maximise  expected  profit!  the  consumer  by  selecting  a 
pricing  strategy  and  sample  site,  end  the  producer  by  then  selecting  the 
product  quality, 

A  method  for  deriving  continual  linear  price  schedules  is  briefly 
dosi-ribed  and  extensions  of  the  basic  approach  are  noted. 

' •  Stoics  Systemic  Techniques  of  Incentive  Contracting.  W.  Hagen,  For  George 

Marsnall  Space  t'iight  Center,  Huntsville,  Alabama,  September  1966,  128 

pages. 

Mr.  Hagen  was  on  the  executive  staff  of  Or.  Werner  Von  Braun,  and  as  Or. 

Braun  was  not  completely  satisfied  with  the  traditional  approach  to  incen¬ 
tive  as  defined  in  the  hxSA  Guide,  he  asked  Mr.  Hagen  to  devise  an  alternate. 
The  systematic  technique  of  incentive  contracts  was  the  result.  The  manual 
(U'ovldes  a  series  of  slides  and  tables  which  demonstrate  the  construction  of 
thiee  contracts  for  Widgets.  His  premises  were  that  the  contract  should 
4;.  sores 

1.  That  target  objectives  should  be  laet  or  bettered  at  a  bargain  price, 

2.  Target  cbject.ves  should  be  met  even  at  an  additional  cost  and 

3.  The  contractor  should  be  penalized  for  additional  costs. 

Mr.  Hagen  postulated  that  the  gov<>rnAent-induatry  relationship  was  a 
biUiteral  monopoly  for  the  life  of  the  program.  The  purpose  of  the  incentive 
w.i'.  ti>  substitute  for  the  functioning  of  the  normal  market.  The  unique 
a-spocts  include  th.;  application  of  nomographs  to  the  design  and  analysis  of 
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th«  tr«d«  ott  options  snd  thj  subsequent  manegement  of  the  contracts*  Vroba* 
billty  distributions  are  Imposed  on  the  vertical  axis  oC  the  noisograph  to 
estimate  the  changing  probabilities  as  new  information  is  gained  with  thm 
passage  of  time. 

8.  Multiple  Incentive  Contract  Analyzer  (Three  Volumes).  The  Boeing  Company, 
December  1966. 

The  development  of  complex  incentive  features  in  multipLs  incentive  coa'> 
tracts  necessitated  the  developaMnt  of  a  variety  of  mathematically  basad 
models  for  their  design  and  analysis.  fXIM  was  an  example  of  such  a  nodal. 
The  purpose  of  MICA  (Multiple  Incentive  Contract  Analyzer)  was  to  provide  a 
computer  tool  to  aid  In  such  evaluations.  MICA  provides  a  couputer  program 
that  allows  for  such  evaluations  at  anytime  dirlng  the  contractual  process. 
This  document,  cooprlslng  three  volumes,  describes  the  MICA  II  computer  modal 
operation,  input  requirements,  and  programming* 

Vol.  X  Descriptive  In  Its  treatment  of  the  model  and  Its  use. 

(Management  tool) 

Vol.  II  Technical  description  of  the  model.  (Users  tool) 

_  Vol*  III  Is  entirely  computer  oriented.'  (For  the  programmer) 

The  model  uses  a  series  of  probability  distributions  to  produce  con- 
tractor's  fees.  The  model  also  applies  a  probability  distribution  to  each  of 
the  Incentive  elements. 

The  Evaluation  and  the  Structuring  Techniques  of  Multiple  Incentive 
Contracts.  Dept,  of  the  Air  Force — Faculty  Group,  USAF  Academy,  ColoraJc 
Springs,  Major  Jack  W.  Cook,  Capt.  Don  8.  Ackerman,  Capt.  Maurice  V. 

Clegg,  Capt.  John  D.  Johnson,  Capt.  Robert  U.  Kurtz,  Aug.  1966,  241  pages. 
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Th«  MnuAl  dsscrltMs  tachiiiqu«s  for  th«  structurlnq  and  analysi*  of  aul' 
tipla  Incentlvo  contracts,  tt  was  ths  cosbinad  effort  of  the  Air  Acadesy 
staff  and  the  pricing  office  of  the  Space  Systeas  Division,  Dos  Angeles.  A 
variety  of  briefings  were  given  to  000  and  NASA  on  the  contents  of  the 
■anual.  The  eanual  is  accoagtanied  by  two  color  training  films. 

The  contents  aret  1)  An  introduction,  2)  An  evaluation  of  incentive  cono 
tracts,  3)  Structuring  the  incentive  contracts,  and  4)  General  conclusions. 
There  are  soae  71  illustrations.  The  aodele  are  constructed  based  on  isofee 
linee  analogous  to  isoquant  curves  in  price  theory  or  indifference  cunrea  froai 
economic  theory.  Coat,  for  example,  is  plotted  on  the  X  axia  and  performance 
is  plotted  on  the  Y  axis.  There  are  an  infinite  (usually)  number  of  curves 
that  will  produce  the  same  fee  for  the  contractor.  The  curves  are  produced  by 
the  computer  through  iterations  to  establish  acceptable  sets  of  parameters. 

Chapter  Two  develops  the  trade-off  analysis  technique  and  the  cjrve 
fitting  technique.  TAchniques  are  also  introduced  to  develop  or  check  the 

i 

various  performance  parameter  combinations  to  assure  that  the  relative  values 
are  consistent  with  tlie  goals  of  the  government.  Cases  and  examples  are 
provided.  The  computer  data  is  in  the  appendix. 
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A  S/stems  Approach  to  Incentive  Contracting.  D.  Harold  Asher,  Deputy 
Assistant  for  Defense,  October  17,  1966,  18  pages. 


Asher  concludes  that  the  current  approach  to  incentives,  and  particularly 
P®P^‘^fnance  incentives  does  not  relate  the  incentive  parameters  to  total  sys” 
tea  cost  and  system  effectiveness.  The  paper  includes!  a)  An  introduction, 
b)  A  brief  description  of  the  proposed  new’  approach,  c)  A  procedure  for  iaple^ 
mentation,  d)  An  evaluation  of  proposed  changes,  e)  The  problems  of  implemen¬ 
tation,  and  f)  A  summary.  Eight  pages  of  charts  ace  attached. 
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Th«  4uthor  states  that  aven  und«r  tha  most  Cavorablo  oonditiona  000  has 
no  assuranca  that  It  ia  obtalninq  tha  preferred  net  of  physical  and  perfor- 
aanca  charactartatlcs>  Tot  a  qiven  Laval  of  ayatsja  af fectivenaaa  It  would  ba 
quita  rara  to  find  tha  aaiaa  sat  of  paraaatara  that  maxiaizea  tha  contractora 
profit  or  ainiaizaa  hia  loaaaa  aa  wall  aa  adniaizea  tha  long  ranga  ooat  to  tha 
govarnaant*  Xf  it  ia  nacaaaary  a  contractor  will  anhanca  tha  parfonunca  4la-< 
aanta  to  offaat  potential  Loaa.  Xn  ganaral,  contractora  ara  encouraged  to  add 
to  thair  profit  by  enhancing  perforaanca  and  thereby  increasing  the  total 
coat. 

And  profit  ia  not  tha  only  aotiva.  Othara  include  company  pride,  main¬ 
tenance'  of  high  levels  of  buaineaa  activity  and  employment  in  tha  long  run. 

But  aince  Asher  feels  that  ha  cannot  deal  with  tha  extra  contractual  factors 
ha  assumes  that  the  financial  motives  ara  dominant  for  purposes  of  tha  paper. 

He  notes  that  tha  posaibla  solution  to  tha  problem  ia  to  tie  performance 
parameters  to  total  system  effectiveness  and  costs.  Xn  this  paper  Asher  goes 
through  an  example  of  tha  development  of  tha  par^u«eters  of  a  new  aircraft  sys¬ 
tem  through  curves  relating  total  cost  and  the  selected  parameters  and  darivas 
the  minimum  cost  point  on  tha  graphs.  Incentive  fee  points  are  derived  for  a 
series  of  levels  oJ  effectiveness  and  a  curve  is  drawn  utilizing  the  points 
derived. 

The  problems  he  notes  in  implementing  the  system  are  many:  these  include 
changes,  the  selections  of  variables  and  the  assumption  of  a  static  system. 

Dr.  Asher  suggests  other  sourceu  for  studies  on  total  cost  approaches  to 
incentives:  the  Air  Force  Aoatteay  work,  the  studies  by  Nanagement  Systems  and 

by  LMI.  Ha  concludes  by  noting  that  cost  and  system  effectiveness  techniques 
were  being  used  in  the  Navy  light  attack  aircraft  and  in  tha  Air  Force  C-5A. 
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11.  Expectation!  of  Contract  Incentlv.  John  Finch,  Standard  Oil  Co., 

Indiana,  1966. 

Finch  au99ests  that  th«  application  oC  statiaticai  riak  aaaasaaant  ia 
applicable  to  incantiva  contract*,  paper  usa*  tha  C-iK  a*  an  axaapla  to 
deaonatrata  tha  uaa  of  axpactad  value  of  fee*  durin9  tha  foraulation  of 
structure.  He  diacuasaa  tha  advantagaa  of  asprasaing  incantiva*  in  tara*  of 
syatea*  cost  af factivanaas  and  iiluatrats*  tha  usa  of  tha  tachniguaa  in  tha 
davalopoant  of  custoaar  and  contract  •tratsgias* 

Tha  first  part  of  tha  paper  daflnas  tha  aathodology.  In  tha  second  part 
ha  utilises  tha  calculus  to  analyse  tha  laplication*  of  tha  aodal  and  to 
dariva  a  variety  of  graphs  and  charts.  In  tha  conclusions  ha  discussas  tha 
laplication*  of  tha  aodal. 

12.  A  Method  for  Select ino  Contract  Cost  Incentives.  Ralph  I*  Millar,  March 

1967,  73  pages. 

Mr.  Miller  proj^sad  a  rasaareh  aathodology  that  tha  govarnaant  could  usa 
fur  evaluating  tha  celationshpa  aaong  shares,  target  costs  and  target  fsa. 

The  essence  of  the  nodal  is  that  first  tha  contractor  is  requested  to  respond 
to  two  or  aora  pra-dataminad  shares  (IS  and  30  u*ad)i  then  tha  govarnaant 
selects  tha  desired  mix.  Froa  this  data  industry  behavior  could  ba  developed 
in  tha  fora  of  averages. 

The  study  has  four  parts:  1)  The  introduction,  2)  An  empirical  aathod 
for  measuring  tha  effects  of  incentives,  3)  A  proposal  for  extending  tha  scop* 
of  contract  negotiations,  and  4)  Frefarrad  sharing  arrangenents. 

Tha  specific  requirements  of  tha  process  ar*  sunaarisad  as: 

1.  Tha  government  oust  dafin*  at  the  beginning  tha  share  arrangement,  the 
target  costs  and  tha  target  profit  (or  determination  by  negotiation. 
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2.  Th«  govaronant  and  th«  contractors  wst  roach  a^roooont  oa  sots  of 
alxos  asaoclato4  with  oach  sharo  and 

3.  Tha  contractor  oust  bo  poraittad  to  aaka  offsattlng  adjuataants  lo 
tha  na9otlatlona  of  tar^at  faa  and  tar^at  cost. 

Tha  papar  concludaa  with  a  diacuaaioa  of  tha  nacassary  raiiuiraaants  in  tha 
-  proposed  iaethodoio<jy  to  asaura  its  af factlvonaas* 

13.  Multipla  Incentlva  Contracting;  Scientific  Contracting  with  Accent  on 
Trada-of f .  Noraal  H.  Sadth.  May  1967. 

Smith  emphasizes  that  a  aathod  Cor  the  analysis  of  incantivas  so  that  tha 
true  relationships  between  cost  and  perforaanca  and  their  influence  on  tha  faa 
earned  may  ba  known  in  advance  of  negotiation. 

Tha  report  and  tha  accompanying  computer  programs  ware  based  on  tha  ”000 
Incentive  Contracting  Guide”  (1969).  and  tha  *Trade*off  Analysis  and  tha 
Tabular  Model  Related  To  Incentive  Contracts*  (196S)  froa  USAT  Acadaav* 
Colorado. 

The  report  has  three  sections  and  six  appendixes.  They  are: 

1.  Scope,  objectives,  and  background 

2.  The  trade-off  analysis 

3.  The  tabular  model 

The  basis  of  the  presentation  is  a  sample  problem.  Various  aspects  are 
analyzed  such  as  definition  of  the  problem,  setting  values  to  tha  targets, 
weighting  of  each  incentive  eleioent,  determining  the  range  of  incentive  effec¬ 
tiveness.  and  the  changing  of  the  weighting  of  the  incentives  as  each  element 
advances  and  recedes  from  target.  Included  are  the  computer  source  program 
and  the  necessary  data  base  required.  The  program  is  applicable  to  any  con¬ 
tract  where  there  is  a  cost  sharing  element.  The  purpKise  of  the  program  is  to 
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provide  tho  90v«rnMnt  with  ouch  control  «a  posaiblo  over  the  contractors' 
tr«d«*oee  doeisiooa  by  predetocBiaing  their  •CCecta. 


14.  Deciaioo  Making  Under  tgoresinf  Uocortaintv»  Tho  tngineerino  Oeciaiona 
in  a  Svatea  Developeient  Project*  r.  S*  Tiapaottf  June  \9S9,  22  pa^es* 
Tiepson's  research  was  undertaken  to  shew  that  en9ineerin9  and  decision 
aakin9  analyaia  could  be  ooa^ined  and  that  this  coebination  would  be  a  new 
aathod  for  studying  decision  making  under  a  condition  of  aggregate 
uncertainty.  The  method  was  specifically  constructed  to  be  useful  for 
analyzing  multiple  incentive  contracts. 

a  •  ' 

The  engineering  aspects  of  a  system  development  project  were  discussed 
and  a  model  for  simulating  decision  making  in  the  engineering  environment  vas 
described.  To  demonstrate  the  msthod«  a  hypothetical  aircraft  development 
project  was  established.  The  results  of  these  simulations  %iere  discussed. 

The  usefulness  of  the  method  for  comparing  and  analysing  decision  making 
policies  and  incentive  contracts  was  then  demonstrated. 


15.  Quantification  of  Contractor  Risk.  Clifford  W.  Narshall.  Polytechnic 
Institute,  Brooklyn,  NY,  December  1969,  pp.  S31-541. 

Initially  the  author  stresses  the  problem  of  subjectively  dsterained  con* 

tractor  risk.  The  paper's  quantitative  approach  iises  intuitively  desired 

1 

features  that  are  based  on  contractor's  utility  functions.  The  three  factors 
isolated  as  being  associated  to  risk  assumption  are:  1)  The  variation  in 
costs  due  to  real  world  uncertainties,  2)  The  contract  structure  and  3)  The 
contractor's  utility.  After  establishing  the  relationships  mathematically  the 
variables  are  related  to  contract  types.  In  terms  of  fee  three  components  are 
isolated:  1)  The  service  fee  for  <loing  work,  2)  The  actuarial  fee  for  its 


,/ 


/ 


JOL-  134 


asauaption  of  risk,  and  3)  The  incentive  fee  paid  for  deviations  from  target. 
The  author  suggests  that  much  of  the  difficulty  associated  with  incentives  is 
the  failurs  to  distinguish  between  actuarial  and  incentive  fees.  Therefc^>:i, 
the  incentive  should  not  be  paid  for  risk  assuoption*  Risk  assuaption  should 
be  paid  for  by  a  fixed  actuarial  fee  incorporated  in  the  target  profit* 

Changes  in  the  incentive  fee  do  not  indicate  changes  in  the  assuaption  of  con* 
tractors  risk. 

16.  Maximus  Profit  Incentives  in  the  1970*8.  Schick,  George  J.  and  Pace, 

Dean  F.,  Pall  1970,  8  pages. 

Schick  and  Pace  present  a  model  for  the  development  of  multiple  incentive 
contracts  that  would  permit  achievement  of  the  maximum  profit.  They  maintain 
that  the  multiple  incentive  contracts  of  the  1960 's  did  not  in  reality  permit 
the  attainment  of  maximum  profit  since  the  variables  were  independent.  In 
contrast,  in  thsir  ovodel  they  maks  the  elements  of  the  incentive  interdepen¬ 
dent  and  thus  achievable.  In  the  rather  short  article  five  cases  are  pre¬ 
sented  with  accompanying  analysis  and  related  tables  of  results.  Other 
interdependent  models  such  as  Gemini  and  PIIH  permitted  interdependency  but 
were  too  complex.  The  authors  attempt  to  present  a  simple  model  that  can  be 
used  without  the  aid  of  calculus  or  the  computer. 

17.  Optimal  Incentive  Contracting:  A  Constrained  Game  Theory  Model.  Joseph 

L.  Midler,  June  1970,  19  pages. 

The  author  develops  a  theori-tlcal  model  for  the  design  of  incentive  con¬ 
tracts  between  the  government  and  private  contractors.  The  methodology  is 
based  on  game  theory.  Zero-sum  games  are  operation  researcli  algorithms  for 
the  solution  of  certain  classes  of  problems.  The  interest  in  this  article  is 


th«  insight  it  provldss  into  ths  sathor's  psrcsption  oC  ths  vsrisblss  involved 
in  ths  design  end  negotistios  oC  incentive  contrscts.  Pert  One  is  sa  intro* 
duction.  Pert  Two  sunaerises  the  bssie  concepts  of  two  person  sero>su»  gsees* 
end  Pert  Three  describes  the  econoeic  problsn  feeing  the  oontrector  end  the 
governeent*  Xn  Pert  Poor  the  euthors  briefly  susnerise  the  policy  uses  of  the 
aodsl. 

19*  Method  for  Releting  Maltiole  Perforeence  Perenetsrs  to  e  Single  Incentive 
Uniquely*  B.  Ostrofsty  end  t*  G*  Triner*  University  of  Houston*  Winter 
1971*  peges  2S>32. 

The  euthors  epply  probability  distributions  for  the  design  of  eultiple 
incentives*  A  method  is  described  for  releting  e  single  perforaence  peremeter 
to  e  value  scale  and  then  to  eultiple  incentives*  Procedures  ere  presented 
for  releting  multiple  performance  ereee  to  e  single  incentive  scale  so  that 
the  resulting  joint  performance  leads  to  one  and  only  one  incentive  award*  A 
hypothetical  example  of  a  manned  bomber  is  used  with  weight  and  maintenance 
man-hours  as  the  incentive  variables*  The  point  at  which  the  contractor  would 
maximize  profit  is  rarely  the  same  point  that  would  maximize  system  effective¬ 
ness*  The  article  suggests  that  this  problem  can  be  avoided  by  the  appropri¬ 
ate  representation  and  structural  relationships  among  the  variables*  The 
limitations  of  the  method  are  listed  asi 

1*  Tiiere  is  rarely  equal  weight  among  the  variables* 

2*  Xt  is  difficult  to  relate  ths  performance  requirements  to  the  prime 
parameters* 

3.  It  is  difficult  to  define  the  anticipated  performance  along  each 
range  of  the  variation  of  the  parameter*  and 
4*  Xt  is  difficult  to  determine  the  appropriateness  of  ths  value  scale. 


19.  Incantiva  Contract  and  Cocapetltiv  Bidding.  David  P.  Bacon*  Assoclata 

Profasaor*  Northwastam  Univarsity*  IL*  July  1971*  22  pa9a*. 

Bacon  peasants  a  aathatutlcal  analysis  of  tha  bidding  pcocass  In  which  a 
flea  has  an  oppoctunlty  to  bid  on  an  Incantlva  contcact.  Tha  flea  eonsidarad 
has  a  flxad  laval  of  opacations  and  opacatas  iu  tha  pclvata  sactoc*  Tha 
Incantlva  cata  Is  fixad.  Tha  papar  is  dividad  intot  (1)  .In  Introduction*  (2) 
Tha  nodal*  (3j  Taxaa*  siza  affact*  uncartain  coats  and  privata  sactoc  profits* 
(4)  Sensitivity  to  tha  contract  tarns  and  cost  and*  (4)  Conclusions*  Tha 
author  assusMS  that  tha  prica  should  raflact  fiva  factors  froai  tha  aodalt 
coat,  tha  firm's  subjective  probability  of  recalvlnq  tha  contract*  tha  flea's 
attitude  toward  risk*  tha  level  of  tha  privata  sector  profits  and  tha  contract 
parameters  of  target  profit  and  profit  rata.  Relationships  among  tha  vari> 
ables  are  developed  and  then  calculus  is  applied  to  explore  optimizations  for 
various  relationships.  Ha  concludes t 

1.  Tha  effect  of  risk  aversion  on  tha  optimal  bid  prica  is  essentially 
to  decrease  tha  bid  prica  and  thus  tha  nost  risk  averse  firms  will 
appear  to  be  tha  eost  efficient. 

2.  If  firms  have  tha  same  cost,  utility  functions  and  initial  wealth 
level,  the  fim  with  the  most  risky  privata  sector  profits  will  have 
tha  lowest  bid  prica  with  decreasing  absoluts  risk  aversion* 

3.  Increases  in  the  incentive  rate  are  likely  to  result  in  higher  bids. 
This  would  mean  that  incentives  may  not  be  any  better  for  tha  buyer 
than  CPFV. 

The  author  also  includes  a  summary  of  sotne  relevant  research: 

McCall—conaiders  risk  aversion  in  his  studies. 

Deavers  and  McCall— no  conclusive  relationship  between  underruns  and 


incentive  rate. 


I.  (i.  Piahar—undorruns  ara  •jraatar  for  FPP  chan  for  aost  CPFP  but  sug¬ 
gests  this  aay  ba  due  to  higher  targets*  Ha  found  no  relationship  between  the 
terns  of  the  contract  and  the  overruns; 

John  C*  Cross— presented  an  satirical  exaninatlon  which  suggests  that 
Incentive  contracts  aay  not  be  as  effective  as  often  clalaad. 

Prederick  t.  Moore— reposted  that  the  shift  frca  CPP7  to  Inceativee  saved 
ten  cants  on  the  dollar* 

20*  MICAP— A  Visualiratlon  of  Incentive  Contracting  Study  Report,  Davies 

a 

Powers*  LTC*.  USA*  Moveaber  19?3«  2S  pages* 

Lt*  Colonel  Powers  described  MXCAP*  goes  through  the  graphical  and 
tabular  outputs  and  demonstrates  its  use  and  application.  He  states  the 
objectives  of  Incentives  and  suggests  that  MZCAP  through  Its  ability  to  test 
the  Implication  of  the  design  of  the  Incentive  assists  In  assuring  that  the 
Intent  Is  Indeed  reflected  In  the  paraaeters  selected  and  the  Interrelation¬ 
ships  defined  In  the  structures*  NlCAP  Is  a  ccaputerlxed  analytical  technique 
for  Che  dealgd  and  analysis  of  multiple  Incentive  contracts*  Through  a  series 
of  Iterations  the  designer  can  approxloate  the  goals  of  the  contract  through 
the  necessary  adjustments  to  the  contract  structure  as  suggested  by  the  MZCAP 
analysis*  ' 


2 1  *  An  Objective  Functional  Approach  to  Structurlno  Contractual  Performance 

* 

Incentives*  Paul  Edward  Plrdle*  Major,  USAP,  Noveaber  197S,  79  pages* 
Major  Plrdle  developed  a  technique  for  designing  perforaance  Incentives 
that  correlated  the  sensitivity  of  UX  to  the  desired  performance  parameters. 
There  are  five  parts  to  the  study:  (t)  Introduction,  (2)  Background  of  incen¬ 
tives,  (3)  Method  and  system  application  example  where  he  demonstrates  his 
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concepts,  (4)  An  Illustration  froa  a  specific  example  of  a  subcontract  item 
and  Suflusary  and  conclusions*  Four  appendices  are  attached*  Ho  states 
that  his  review  of  the  literature  suggests  that  there  is  ”No  evidence  that 
incentivizat^on  for  either  coat  or  perforoauce  has  provided  significantly 
isproved  contract  outcoeisa.*  Further,  "The  freedoae  provided  the  contractor 
within  the  incentive  has  not  provided  contractors  significantly  greater 
profit.*  . 

T'xe  approach  suggested  is  to  structure  perforaance  incentives  by  direct 
transforaation  of  the  custoaers  cost  variations  of  the  perforaance  paraae* 
ters*  ■  The  intent  ia  to  achieve  the  desired  design  characteristics  whicir  the 
contractor  is  responsible  for  rather  than  a  projected  level  of  ICC  which  ha 
night  have  no  control  over*  The  slope  or  scale  of  the  incentive  is  directly 
related  to  the  degree  of  variation  of  the  LCC  as  a  function  of  the 
performance* 

22.  Incentive  Contracting  for  National  Oefens'e;  A  Problea  of  Optimal  Rislc 

Sharing.  J.  Michael  Cuouains,  August  1976,  15  pages* 

Cummins  analyzed  risk  sharing  in  defense  contracting  within  an  insurance 
framework.  He  assumed  conditions  under  this  risk  sharing  between  the  flra  and 
the  government  can  be  expected  to  occur.  He  then  identified  the  important 
exogenous  characteristics  of  the  firm  that  determined  the  equilibrium  set  of 
contract  terms.  Public  policy  implications  can  be  derived  from  a  noraative 
comparison  between  the  simple  incentive  structure  currently  used  in  defense 
contracting  and  a  modified  contingent  claims  arrangement.  The  author  claims 
the  latter  to  be  superior  in  providing  desirable  risk  sharing,  while  also 
maintaining  appropriate  marginal  incentives  for  coat  control. 
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There  are  two  principal  policy  isplicacions  derived  froa  the  oodel. 

Plrat<  attention  should  be  directed  toward  discerning  the  contracting  firs' s 
degree  of  risk  aversion  and  its  extent  of  aoral  hazard^  rather  than  focusing 
t'pon  the  magnitude  of  cost  overran  and  Che  percentage  profit  fee  on  the  con¬ 
tract*  The  article  suggests  that  the  latter  provides  no  useful  information 
concerning  the  efficiency  of  the  incentive  contracting  mechanisjif  r^r  the 
extent  to  which  actual  project  cost  is  being  controlled.  In  contrast,  knowing 
more  about  the  firm's  attitude  toward  risk  and  its  propensity  for  moral  hazaxd 
can  lead  to  more  efficient  contractual  arrangements  and  helps  to  minimize  the 
level  of  expected  cost  Co  Che  government  consistent  with  Che  relative  bargain¬ 
ing  strengths  of  Che  two  parties.  The  second  policy  implication  is  based  upon 
the  proposed  superior  efficiency  properties  of  a  contingent  claims  contracting 
mechanism  over  the  simple  incentive  contract  currently  used.  The  impractical 
nature  of  the  complete  contingent  claims  contract  necessitates  a  laodifiod 
version,  which  combines  the  practical  advantages  of  tho  simple’  Incentive 
contract  with  the  superior  efficiency  properties  of  the  contingent  claims 
arrangement.  The  result  is  a  flexible  mechanism  that  specifies  broad  classes 
of  possibl-r  outcomes,  and  applies  a  different  set  of  contract  terms  to  each 
class. 

2d.  More  Effective  Cost-Incer.tive  Contracts  Through  Risk  Redaction,  Defense 
Hgt.  Journal,  July  1978,  Captain  William  P.  Moore,  USAP  and  John  H. 
Cozzollno,  Business  Risk  Education  Canter,  Wharton  School,  University  of 
Pennsylvania,  July  1978. 

The  authors  argue  that  the  traditional  approach  to  Incentives  has  proved 
to  be  ineffective.  The  problem  as  they  see  it  is  that  the  level  of  perceived 
risk  (risk  adjusted  value)  is  such  that  contractors  act  to  minimize  risk 
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rather  than  aaxiial:*  profit*  Tha  anawer  la  to  reduce  the  rlak  adjusted  value 
by  peraitting  coapanlea  to  fora  conaortluaM  to  ahare  tha  rlak  and  by  divldlw^ 
the  large  procureaenta  Into  leaa  rlaky  packagea*  In  the  procaae  the  authors 
use  several  techniques  froa  decision  theoryt  expected  value  technique,  util¬ 
ity  functions  as  an  expreaslon  of  risk  acceptance,  the  lottery  to  establish  a 
base  line  for  a  rlak  coefficient  and  probability  theory. 

The  paper  is  divided  into  six  parts*  These  with  a  suanary  of  each  are: 
(I)  Formulating  incentive  contracts,  then  quotes  Scherer's  1964  cost  incentivs 
paper  to  conclude  that  contractors  are  not  motivated  under  incentives  to  maxi¬ 
mize  profits.  For  the  306  contracts  studied  Scherer  found  that  6S%  of  them 
had  underruns.  If  the  contractors  had  tried  to*  maximize  profits  they  would 
have  negotiated  fixed  price  contracts.  (2)  On  averting  risk,  they  point  out 
that  incentive  contracts  do  not  motivate  coat  reduction  due  toi  (a)  The  user 
cost  function  which  is  the  need  for  technology  to  win  future  contracts,  (b) 
Taxes  of  S0%  reduce  the  effective  share,  and  (c)  The  uncontrollable  cost  com¬ 
ponents  nay  doninata.  (3)  On  risk  adjusted  value,  they  introduce  the  risk 
adjusted  value  to  define  the  real  perceived  risk  by  the  contractor.  They  use 
expected  value,  exponential  functions,  and  utility  theory.  (4)  The  Indiffer¬ 
ence  point  is  computed  through  the  lottery  technique.  The  higher  the  risk 
adjusted  va^ue  the  less  is  the  decision  maker  concerned  with  loss*  (5)  The 
authors  argue  that  risk  reduction  can  be  accomplished  by  sharing  the  risk 
through  some  1  contractor  consortium  or  by  breaking  the  program  into  parts. 
Finally  in  (6])  the  authors  consider  the  practicality  of  their  suggestions  in 
light  of  the  present  environment. 
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24 •  A  Techniqu*  for  th«  Structuring.  Analyting.  and  ev4luatinq  Hultlple 

Incantiv  Contracf .  W«yn«  R.  rlMlng  And  FrAnk  V*  MoorA*  NASA  LAfiflny 
RTAAArch  CAntAft  tUnpton,  VA«  JunA  10«  19o6»  19  pA9as* 
riAain9  And  Moor  a  dAVAlop  A  p.oposAd  Mthod  tor  thA  dAtign  of  aultlplA 
incAntlvAA.  ThA  bAsia  of  thA  propoaod  aathod  L»  thA  vaXua  atAtAMnt  concApt* 
ThAn  thAy  dAvalopAd  tha  Mthod  And  tAktad  It  aith  an  actual  procuraaMntt 
Thalr  prAAiaa  la  that  tha  govarnnant  faila  to  proparly  convay  Ita  rcquiramant 
to  proapactlva  vandora  and  conaiatantly  placaa  thaa  in  a  poaltlon  whara  thay 
cannot  raapond.  To  raoedy  thia  probleo  tha  gov'arnaant  lauat  provlda  tha  worth 
of  IncraMnta  of  changa  to  tha  contractor.  Tha  valua  atatanant  la  thalr 
propoaad  aolution.  It  la  daflnad  aa  tha  braak-avan  point  for  trada^off 
daclaiona  aaong  tha  varlablaa.  Tha  papar  daacrlbaa  and  glvaa  aiuuBplaa  of  auch 
a  tachniquA.  Tha  parta  arat  1)  Tha  contanta  of  tha  propoaal-*>a  daaerlptloa 
of  how  tha  propoaal  auat  ba  wrlttan«  2)  Structuring  tha  lncantlva»>and 
axaainatlon  of  alx  actual  blda  racalvad«  and  3)  An  aaalyala  and  avaluatlon  of 
tha  alx  prcpoaala.  Tha  aathod  la  callad  PRXCS>*l.a.t 
P. . .Poai tlon  (Ralatlva  Tachnical  Poaltlon) 

R...Rlak 

l...Tha  Motivational  Pactora 
C...Coat  (Tarqat  and  Ranga) 

C. . .Zf fectlvanesu  (Tha  Proflclancy  of  Management) 

each  of  thaaa  factora  ara  uaad  to  davelop  and  to  avaluata  tha  proposad 
multipla  Incantivea. 


•  •  tffecta  of  Incentlva  Contracta  In  Research  and  Davalopmantt  A  Prallmi- 
■PYiry  >;^3«!arch  Report.  Edward  B.  Robarta  and  J.  Barry  Short,  April  1961, 
21  pagi-a. 


I  \ 
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Th«fl«  HZT  acholara  atudiad  the  affacta  of  incandvaa  through  avaluatlng 
tha  impact  of  ahiftin^  CPI'F  contracta  to  Incantivaa.  Thua,  thay  addrasa  what 
tha  bahavlor  would  hava  baaa  in  tha  abaanca  of  tha  factor  baing  atudiad*  Fiva 
contracta  froa  fivw  aiillion  dollara  to  two'hundrad  million  dollara  war?  ra» 
viewed.  Thay  also  conductad  intarviawa  with  qovarnmant  and  Lnduatry  pacaon* 
nal.  Tha  paper  ia  organized  aa  followa: 

1.  Contractor  Decision  Making 

2.  Length  of  Negotiation 

3.  Setting  Target  Coat 

4.  Sharing  Arrangements 

5.  Contract  Changes 

6.  Contractor  Behavior 

7.  Management  Attention 

8.  Subcontracts,  and 

9.  Coat  Allocation  and  Control 

Tha  "tentative*  concluaiona  indicate  that: 

(1)  Thera  is  a  likelihood  of  prolonged  negotiations  and  dalays. 

(2)  Thera  possibly  ara  harmful  effects  through  the  potential  loss 
anticipated  by  contractors.  This  is  somewhat  counteracted  by  tha 
possible  desirable  contractor  behavior  resulting  from  prospects  of 
attainable  increased  profits. 

(3)  There  is  increased  attention  for  control  of  changes  by  tha  government 
and  the  contractor. 

(4)  There  is  an  increased  relative  payoff  for  skilled  negotiation  rather 
than  technical  performance. 

(5)  There  is  an  increased  management  involvement,  and. 
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(S)  Thxc*  «r«  addsd  dlteiculti**  «ap«cl«lly  with  aultipU  incantivas  of 
■aintaiaing  conalatant  and  appropriaca  aotivationa  throughout  tha 
contract  lifa  cycla. 

Ganarally  tha  authora  auggaat  that  tha  raaaareh  caata  grava  doubta  of  tha 
affactlvanaaa  of  incentlva  contracting  for  RAO*  ULmo,  contractora  ara  hi^ly 
aotivatad  by  poaaibla  loaaaa  on  incantiva  contracta  and  thia  aay  raault  is 
hara?ui  shortcutting.  All  tha  aajor  subcontracts  wars  convarted  by  tha  priaa 
froa  CV?r  to  rPZ  or  CPZP.  contractors  avoidad  tha  risk  of  financial  penalty 
when  converting  by  (t)  stalling  to  let  tiaa  reduce  tha  uncertainty  and  (2) 
refusing  to  negotiate-  agreements  that  had  high  shares. 

26.  An  Analysis  of  Military  Procurement  Policies.  John  J.  McCall.  November 

1964.  S4  pages. 

McCall,  judging  that  statistical  analysis  of  incentives  have  not  ada* 
guately  modeled  their  behavior,  proposed  an  economic  model  for  tha  evaluation 
of  incentivaa.  After  developing  tha  modal  ha  tests  it  with  AP  data  on  con¬ 
tracts  from  tha  Aeronautical  Systems  Oivision.  Wrlght-Pattarson  APB.  Dayton. 
Ohio.  In  hie  opinion  his  own  model  more  adequately  predicts  contractor 
behavior. 

The  paper  is  presented  in  four  partst  (1)  an  introduction  where  tha 
results  of  empirical  statistical  models  ara  discussed.  (2)  An  economic  modal 
of  procurement  where  tha  FP,  FPt.  CPIF  and  tha  two  bid  contract  ara  explored. 
(3)  Tiie  restructuring  of  the  procurement  moilel.  where  the  initial  and  adjusted 
costs,  the  Influence  of  contract  size,  and  tha  estimation  of  tha  actual  asym¬ 
metrical  sharing  proportions  ara  explored,  and  (4)  Conclusions. 


Some  conclusions  were: 
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1.  Efficient  firma  (low  cost)  era  driven  to  subiiit  hi9her  than  actual 
target  costa. 

2.  Xnafficient  flrns  tend  to  aubnit  bids  lower  than  anticipated  contract 
coats. 

3.  Bids  are  unambiguous  indications  of  cost  only  with  FP  contracts. 

4.  The  economic  model  proposed  predicts  the  abovai  prior  statistical 
analysis  do  not. 

5.  Other  factors  such  as  'quality  of  product  and  schedule  are  also 
important  and  have  not  been  investigated. 

27.  McKean.  AF  CX3HTRACT  NO.  P33615-a0-C-5103. 

McKean  analyzes  the  current  procurement  methodology  "through  the  critical 

• 

logical  outcomes  of  the  assumptions  that  form  the  basis  for  the  contractual 
incentives  and  their  negotiation.*  His  analysis  is  divided  Into  four  parts: 
(1)  Economic  performance  in  the  defense  industry,  (2)  Cost  plus  fixed  fee  con* 
tracts.  (3)  Incentive  fee  contracts.  (4)  A  possible  alternative  approach. 

In  section  one  he  concludes  that  the  efficiency  and  stability  of  perfor* 
mance  leaves  something  to  be  desired.  The  sales  variability  and  the  employ* 
ment  variability  for  the  principal  firms  in  the  aerospace-industry  were  higher 
than  for  the  comparative  four  Industries  studied.  Under  the  CPFF  section  he 
points  out  that  it  is  not  just  uncertainty,  but  uncertainty  combined  with 
largu  size  that  makes  tlie  aerospace  industry  risks  so  high.  Since  large  firms 
are  risk  averse  Che  answer  is  the  CPPP  contract.  He  argues  that  both  the 
government  and  Che  contractor  accept  high  risk  uncertainty  because  it  is  to 
their  advantage.  The  major  reason  is  that  under  uncertainty  a  wide  range  of 
behavior  can  be  defended.  In  this  fashion  contractors  can  make  investment 
type  expenditures  to  enhance  further  reputation  and  Che  government 
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can  make  overruns  defensible  to  the  Con<jress.  The  other  effect  of  the  CPfF  is 
to  relas  on-the-job  edeinistretive  burdens  that  relate  to  efficiency.  Con¬ 
tractors  under  CPFP  expand  their  staff  and  in-house  capabilities.  In  short, 
uncertainty  frees  the  contractor  and  the  qovernjsent  froe  critical  efficiency 
reviews.  This  is  particularly  iaportant  to  the  90vernaent  because  large  prob¬ 
lem  tend  to  be  more  uncertain.  And  the  Services  are  engaged  prioarily  in  the 
defense  of  the  United  States,  and  not  in  saving  the  taxpayer's  eoney. 

Under  part  three  of  the  paper  McKean  attacks  the  reported  10%  savings 
from  the  shift  of  CPFP  to  incentives.  In  fact  he  argues  that  with  the  CPFP 
the  joint  interest  of  the  parties  bias  the  target  cost  downward.  Whereas  with 
the  incentive  the  bias  is  up.  He  analyzes  bargaining  behavior  and  the  sharing 
rate  and  investaent  expenses  through  the  differentiation  of  total  cost  and 
profit  functions  and  concludes  that  least  cost  contractual  objectives  are  the 
appropriate  goals  for  the  governaent.  The  increase  in  the  share  rate  which  is 
designed  to  discourage  expenditures  nay  be  offset  by  capital  expenditures  to 
invest  in  the  future.  He  finds  "that  the  behavioral  assumptions  required  to 
establish,  a  priori,  the  direction  of  the  effect  of  profit  incentives  on  cost 
performance  are  quite  implausible,  and  a  very  sophisticated  statistical  analy¬ 
sis  would  be  necessary  to  determine  the  effect.”  In  part  four  he  suggests 
that  the  key  is  to  reduce  uncertainty.  The  way  to  reduce  uncertainty  is  to 
break  the  "system  buy"  into  meaningful  parts  and  to  contract  for  then 
separately. 

28.  Defense  Contracts;  An  Analysis  of  Adaptive  Response.  Oliver  E. 

Williamson.  RAND  Corp..  June  196S.  70  pages. 

This  study  evaluates  the  use  of  incentive  contracts  as  they  relate  to  the 
cost  of  development  efforts.  The  author  concludes  that  incentives  are 
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Ineffective  dae  primarily  to  alternative  adaptive  reeponsea  available  to  the 
contractor.  Ha  racotomenda  that  the  davelopaent  effort  be  partitioned  thereby 
reducing  uncertainty^  rlak  and  overruna  (thia  la  aiailar  to  HcKeaa'a  point). 

The  inquiry  la  deductive  in  nature.  Zt  ugee  secondary  data*  There  are 
five  sections.  (1  and  2)  presente  an  outline  of  the  problaa*  (3)  exaeinee 
adoptive  responses  to  CPFP  and  CPIf  contracts  reapectlvely*  (4)  presents  s 
partitioning  th^oj[^  and  (S)  outlines  the  conclusions. 

He  argues  that  the  opportunities  for  adaptive  response  renders  both  the 
direct  control  through  contractor  finatciai  and  technical  operations  and 
indirect  control  through  .'ncentives  Ineffective*.  He  adds  several  points; 

1.  The  author  la  akepcical  about  the  claims  that  Incentives  result  In 
coat  efficiencies. 

2.  The  author  states  that  the  proposition  that  negotiated  coats  are  not 
related  to  share  rates  In  difficult  to  sustain. 
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X*  XndiCC«ranc«  Thaory  Appllad  to  tha  Zncentlva  Contract* 

Thar*  ara  only  a  few  papar*  in  tha  litaratur*  on  iodiffarano*  thaory  and 
incantives*  And  in  fact  all  oC  thaa  ara  froa  Taxas  A  a  M  studaota  and/or 
faculty.  Tha  eoncapt  ia  quita  atraight  forward*  Zndi.ff*r*n^  eurvaa  ara 
slailar  to  iaoquant  eurvaa  froa  aconoaica  or  isofa*  curves  uaad  1a  PIZN*  In 
thaaa  papers  tha  concept  is  applied  to  tha  design  of  ineantivaa*  Tha  general 
thrust  is  its  application  to  systaa  aalntainabillty  and  reliability*  On*  of 
tha  papers  expands  the  use  of  life  cycle  costing*  All  these  papers  could 
easily  have  bean  grouped  with  the  other  papers  utilising  aathssMtically  based 
approaches  for  the  analysis  and  design  of  incentives*  These  have  been  isolat¬ 
ed  as  an  exaaple  of  a  particular  technique  applied  to  the  incentive  contract* 

1.  The  Application  of  Availability  to  Linear  Indifference  Contracting*  S. 

Thooaa,  April  1971. 

In  this  paper  aethoda  are  developed  for  applying  both  aaintainability  and 
reliability  considerations  to  an  incentive  contracting  plan  that  utilises  the 
concept  of  indifference.  The  resulting  contracting  schema  is  applicable  to 
situations  where  systems  costs  exhibit  a  linear  relationship  to  system  avail¬ 
ability.  The  plan  is  such  that  the  contractor  is  paid  according  to  the  avail¬ 
ability  demonstrated  by  tha  equipment  during  actual  field  use.  Statistical 
techniques  based  on  both  consumer's  risk  and  producer's  risk  are  used  in 

determining  the  required  number  of  renewals.  A  procedure  for  establishing 

•  • 

confidence  limits  on  the  purchase  price  ia  alsa  derived.  Discussion  of  some 
of  the  factors  involved  in  determining  tha  linear  indifference  function  ara 
also  provided. 


\ 
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Thi«  Is  one  oC  several  articles  Ir.  '-.ha  literature  that  applies  the  con¬ 
cept  of  indifference  curves  to  resolving  the  problaa  of  decision  making  under 
conditions  of .uhcer tainty . 

2.  Incentive  Contractino  Baaed  on  Reliability  and  Conauaer  Indifference* 

Byron  V*  Butler*  Joseph  W.  roster*  July  1971*  77  pages* 

Two  different  incentive  plans  which  utilise  the  concept  of  life-cycle*' 
costing  and  systems  worth  are  developed*  One  plan  is  baaed  on  the  assumption 
of  an  exponential*  failure  rate  and  uses  this  as  a  basis  for  detenaining  sys¬ 
tems  worth*  The  other  plan  assumes  no  underlying  failure  rate  distribution 
and  uses  non-parametric  testing  procedures  for  determining  product  reliabil¬ 
ity.  Both  plans  uso  the  concept  of  consumer  indifference  by  adjusting  the. 
purchase  price  according  to  the  product  reliability  as  determined  by  field 
test. 

3*  Linear  Indifference  Contracting  for  Maintainability  and  Reliability. 
Richard  L.  Reynolds.  1971. 

An  incentive  contracting  plan  for  reliability  and  maintainability  based 
on  the  life  cycle  support  cost  of  the  item  is  the  focus  of  this  paper*  The 
contract  is  awarded  to  the  system  with  the  lowest  life  cycle  support  cost. 

The  purchase  price  is  determined  by  the  field  performance  of  the  equipment. 

The  advantages  are  (1)  The  elimination  of  inefficient  maintainability  and 
re^ability  demonstrations.  (2)  The  customer  receives  within  certain  confi¬ 
dence  bounds  the  reliability  and  maintainability  for  which  he  pays*  (3)  The 
producer  is  supplied  with  an  incentive  to  produce  at  a  high  level.  (4)  The 
customer  is  forced  to  keep  accurate  records  of  the  system.  (5)  The  parameters 
obtained  will  be  the  most  accurate  since  they  are  obtained  in  an  actual  use 
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•nvironaant.  Aad  th«  diaadvantagas  arat  (I)  Zt  cannot  b«  appllad  to  raaearch 
contracts.  (2)  It  caquiras  tlta  contractor  to  ba  vary  lar^a  la  order  to  stay 
la  buslnass  whila  waiting  for  tha  purchaaa  prica  to  ba  dstaraanad.  (3)  It  aay 
ba  vary  difficult  for  tha  custcaar  to  dataralna  how  ho  is  indiffarant.  And 
(4)  it  is  lisdtad  to  tha  casa  of  linear  iadiffaranca  and  axponantial 
distributions. 

4.  Consuaar  Indiffaranca  Curvas.  Rogar  L«  Spanganbarg.  Narch  1973«  87  pagas. 

Tha  author  applias  indiffaranca  curvas  to  tha  dasign  of  incentivas. 

Thara  ara  fiva  parts  to  tha  papari  (1)  Tha  introduction  whara  ha  raviaws  tha 
currant  forms  of  incentivas.  indiffaranca  theory  and  practica*  and  Ufa  cycla 
costing,  (2)  Indiffaranca  contracting  background  and  proposed  plan,  (3)  Tha 
davalopaant  of  indiffaranca  curvas  through  Ufa  cycla  costing,  (4)  Gansrating 
indiffaranca  curvas  using  a  queuing  theory  approach,  (S)  Sxaaplas  of  tha 
quaring  modal  and  (6)  Summary  and  conclusions. 

Zn  tha  conclusion  two  plans  ara  suggested  for  tha  purehasa  of  raliabil* 
ity,  one  in  which  tha  customer  asks  for  bids  on  purchase  price  for  a  specified 
value  of  reliability,  and  two  whara  tha  customer  asks  for  bids  on  tha  total 
ownership  basis.  Ha  concludes  that  indifference  curve  contracting  “is  still  a 
bit  sketchy.* 
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XX.  Appllcatlona  of  Xnc«ntiv«s  Contract*  Us«  and  Abus* 

Incentives  have  increasingly  been  applied  to  s  wider  and  wider  scope  of 
procureeent  situations  and  end  itees*  The  purpose  of  this  series. of  papers  ie 
to  illustrate  their  varied  use  and  to  highlight  areas  of  abuse*-  Included  are 
such  applications  ast  1.  Coeponent  standardisstioa  oe  shipbosrdt  Z»  Xaersssed 
asset  availability.  3«  Reliability  ioproveeeot  warranties*  4*  Aircraft 
cooponents*  S.  Subcontracts*  and  6*  Radar. 

Another  aspect  of  this  section  is  potential  abuse.  Several  cases  are 
cits'*,  as  docuawntad  by  the  GAO  and  the  Controller  General.  Cases  such  ae 
these  can  provide  a  rich  source  for  the  study  of  incentive  contract 
effectiveness. 

.  i 

I 

!  - 

1.  Overstatement  of  Target  Cost  of  AH  EPS~7  Radar  Equipment  Under  Pixed-Price 

I 

Incentive  Contracts  of  30(63S)-12300  and  AP  30(635)-11072  with  The 

I 

Comptroller  General  of  the  United  States  General  Electric  Co.  Heavy 

Military  Slectronics  Department.  November  1964. 

•  I  I 

Since  the  time  period  discussed  in  this  report,  substantially  more  emphs'* 

! 

sis  has  been  placed  on  the  use  of  cost  and  pricing  data  in  negotiating  con- 

1 

tract  prices.  This  emphasis  has  been  manifested  in  regulations  and  directives 
issued  by  the  Department  of  Defense  and  the  military  departments  and  congres¬ 
sional  action.  The  author  notes  that  Public  law  87-653.  effective  December 
1962.  now  required  with  certain  exceptions  that  contractors  submit  cost  or 
pricing  data  and  certify  that  the  data  submitted  is  accurate,  complete  and 
current. 

Under  incentive- type  controls,  the  reasonableness  of  the  cost  estimates 
included  in  the  negotiated  target  cost  has  an  important  bearing  upon  total 
costs  to  be  incurred  by  the  government.  An  overstatement  of  the  target  coat 
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not  only  Increaaaa  th«  target  profit  without  any  sound  justification  but  also 
perialts  the  contractor  to  racolva  aa  additional  incaatlv*  profit  •  sham  of 
cost  underruns  which  results  tram  Inaqultabls  oost'sstlaatlng  practices  rather 
thaa  tram  efficiency  or  econoaqf  In  contract  perfonsance*  Ths  prlaary  purposs 
underlying  the  use  of  Incentlm  eontractS’*’*to  reducs  costs  to  tbs  govsrnMnt 
and  at  the  sans  tlos  to  reward  ths  contractor  for  efficiency  and  eoonosy  in 
perforatance^-cannot  be  fully  achieved  unless  realistic  target  costs  are  estab* 
llshed  on  the  basis  of  accuratSf  cosplete  and  current  cost  and  pricing 
inforoa;.ion. 

The  target  coats  negotiated  for  contracts— 11072  and  12300  were  grossly 
overstated.  The  reasons  cited  were  t  (1)  costa  were  not  based  on  current 
coat  or  pricing  data  already  available.  (2)  costs  were  not  based  on  the  appro- 
prldte  coats  which  could  have  bean  obtained  through  prompt  action  prior  to 
negotiations,  and  (3)  were  not  properly  related  to  the  revised  requlrementa  of 
the  contract. 

2,  Over-pricing  of  B-Sa  Aircraft  Components  Under  Cost-Plus-Incentive-Pee- 
Purchase.  Comptroller  of  the  U.S.«  April  1964. 

This  Comptroller's  study  reviewed  the  prices  proposed  for  thirty-one  of 
the  purchased  parts  which  Sperry  included  in  the  target  costs  for  prlsary 
navigation  systems  and  evaluated  the  reviews  of  the  purchase  orders  made  by 
Convair  and  the  Air  Force.  It  also  considered  cost  data  and  other  Inforuation 
pertinent  at  the  time  target  coats  were  available. 

e 

Overruns,  intentional  and  otherwiae  are  often  associated  in  the  minds  of 
the  general  public  with  the  government  procurement  of  weapon  systems.  Scherer 
and  Peck  in  their  Weapons  Acquisition  book  highlighted  the  alleged  abuses. 

This  particular  study  of  the  overpricing  of  the  8-58  Component  parts  provides 
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cha  Interested  reader  with  a  9ood  grasp  o£  the  nature  oC  the  overruns  and  .hoe 
they  are  initiated  in  the  accounting  process*  Public  Law  87~6S3*  effective 
Oeceeber  of  1962*  required  contractors  to  suhnit  cost  of  pricing  date  that  is 
certified  as  accurate*  coeplete  and  current.  This  report  is  an  axanplg  wherg 
the  exaaining  governsMnt  body  concluded  that  the  law  was  not  adhered  to*  Zn 
the  inquiry  on  the  effectiveness  of  incentives  and  the  accuracy  of  the  negotl^p 
ated  targets  it  sheds  sons  interesting  light  on  the  process  of  alleged 
deception* 

3 .  Incentive  for  Achieving  Conponent  Standardization  in  Ship  Construction* 
Logistic  Management  Institute*  Oeceaber  1967* 

The  purposes  of  the  study  weret 

1.  To  appraise  the  effectiveness  of  the  present  incentive  clauses  toward 
achievement  of  improved  standardization  of  ship  equipment* 

2.  To  develop*  if  feasible*  uniform  criteria  for  establishing  the  amount 
of .monetary  incentive  required  to  motivate  ship  builders  to  standardize  on 
ship  components  in  the  overall  beat  interest  of  the  government*  and 

3.  To  develop  recommendations  for  useful  modifications  to  the  presently 
used  incentive  clauses  which  will  provide  improved  overall  benefits* 

The  conclusions  reached  were: 

1*  The  equipment  standardization  incentive  clauses  examined  are  not 
likely  to  result  in  a  significant  increase  in  the  degree  of  standardization 
achieved  in  each  respective  contract  over  the  degree  which  probably  would  have 
been  achieved  without  the  incentive* 

2.  The  equipment  standardization  incentive  clauses  have  made  a  signifi¬ 
cant  contribution  in  attracting  management  interest  in  dealing  more  effective¬ 
ly  with  the  problems  of  standardization,  and  the  interest  should  be  nurtured 
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by  developing  incentives  which  aore  tea 4. is tically  relate  contractor  achieve- 
■ent  to  Navy  benefits* 

3.  Except  for  intro-contract  standardization,  the  contractor  incentive 
approach  to  achieve  equipoant  standardization  is  a  aore  feasible  and  effective 
approach  than  applying  Mandatory  requireeents* 

4.  The  present  equipaent  standardltatioo  incentive  clauses  require  aodi- 
flcation  la  at  least  three  areas*  They  need  (a)  a  wider  scope  of  interest 
including  intro-ship  standardisation  and  preferred  coaponent  selections;  (b) 
an  incentive  base  that  relates  to  the  total  degree  of  standardization  achieved 
rather  than  to  the  smaller  degree  achieved  of  several  selected  categories}  and 
(c)  an  incentive  rate  eore  directly  related  to  Navy  benefits* 

S*  An  average  supply  cost  per  line  itea  at  the  shipboard  level  by  appro¬ 
priate  ship  classif ication  or  by  total  fleet  should  be  established  for  the 
purpose  of  making  standardization  or  other  economic  analyses. 

6*  An  equipment  commonality  ratio  normally  achieved  without  standardiza¬ 
tion  incentives  should  be  established  for  various  types  of  ships  under  several 
conditions,  and  subsequently  used  as  a  base  from  which  contractor  standardiza¬ 
tion  Incentives  may  apply. 

4*  Project  Management;  An  Incentive  Contracting  Decision  Model.  W.  A. 
Heinhart,  Leon  M.  Delionbeck,  Oklahoma  State  University,  December  1963. 

Mainhart  and  Oelionback  examined  the  role  of  the  contractor's  project 
management  in  a  complex  research  and  development  program.  It  concentrated  on 
tin:  <|uestion  of  choice  under  an  incentive  contract  situation  and  it  sought  to 
provide  an  understanding  of  the  problems  and  pressures  facing  the  contractor. 

Although  the  model  was  developed  to  enhance  understanding  and  not  as  an 
operational  technique,  it  suggests  that  it  may  be  possible  to  develop  a 
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working  B»dal  that  would  ba  directly  useful  to  the  project  laeneger*  Xt  would 
offer  to  the  project  eaneger  strategy  guide*  end  s  aental  set  useful  in  incen* 
tiva  contrast  decision  probleas.  As  with  all  nodels  it  would  require  eepiri* 
cal  verification  in  order  to  establish  the  future  potential  usefulness* 

An  alternative  approach  would  be  to  eak*  an  adoption  of  the  nodal  so  that 
it  could  be  used  by  a  govemaent  agency*  Sine*  profit  aotivatioo  would  be 
absent*  soae  other  utility  function  would  have  to  be  substituted*  The  aanage* 
went  scientist  can  learn  auch  fro*  research  on  the  project  aanageaent  fora  of 
organization* 


5.  The  Air  Surface  Hissile  Systea  Incentive*  John  J.  Kennedy*  March  12* 

1969*  75  pages. 

This  study  analyzes  the  Navy  XFB  on  the  ASMS  for  RCA*  It  is  divided  into 
several  partsi  (1)  Introduction  which  reviews  gove''.iaent  policy*  (2)  The  fac* 
tors  affecting  the  design  of  the  incentive  (present  value  versus  future 
rewards*  linear  rewards  and  penalty  rates*  ranges  of  Incentive  effectiveness* 
and  changes).  (3)  Structuring  the  ASMS  aultiple  incentive  (derivation  axid  use 
oC  the  cost  effectiveness  studies*  application  of  discounting  rewards  and 
penalties)*  (4)  the  ASMS  contract  (cost*  schedule*  operatioiv^l  availability-*-* 
18  elements)  and  (S)  Management  of  the  incentive  (decision  making*  GFZ*  sub-* 


contractors  and  contract  changes).  There  are  five  appendices-*-Coat  studies 
analysis*  approaches  considered  for  the  operational  incentive*  cost  effective¬ 
ness  decisions  with  the  ASMS*  contract  changes*  and  the  statistical!  basis  for 


operational  validity  tests.  In  addition  there  are  9  tables  auch  as  Wissile 
life  cycle  costs  versus  reliability  and  expected  incentive  and  the  probability 
of  failure  as  a  function  of  true  availability*  and  five  figures  such) as  FPX 


incentive  parameters  and  matrix  of  incentive  information. 
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The  tIocuMnt  Is  «n  «xa»pl«  of  tho  level  of  sophisCicetlon  thet  the  Mjor 
f Jna  apply  in  preparation  for  the  ne9c>tiation  of  theae  eajor  aystea  con- 
tracta.  It  ia  alao  a  valuable  aource  for  the  novice  to  under atand  the  iepli^ 
cationa  of  a  90v«9rnMnt  Rn  in  terea  of  9overnnent  904la> 

6.  Analyais  of  the  ASMS  Reoueat  for  Bid  for  RCA.  Hooreatown.  Profasaor  John 
J.  Kennedy,  Oepartaant  Cheiman,  Marketing,  Univeraity  of  tiotre  Oaae, 

Notre  Daee,  IN.  March  1969,  89  pagea. 

The  air  aurface  ulsaile  ayatee  waa  procured  through  a  rather  coeplaa  eul- 
tiple  incentive  which  waa  defined  in  the  Navy*a  requeat  for  bid,  Thia  docu* 

I 

aMnt  ia  ^e  analyaia  of  the  requeat  for  bid.  It  praaenta  an  analytical  evalu¬ 
ation  of  the  RPB  and  developu  optiona  for  purposea  of  negotiation.  Zt 

i 

includeaten  partat  1)  Introduction,  2)  The  factora  affecting  the  deaign  of 

the  ASMS : incentive,  3)  Structuring  the  ASMS  multiple  incentive,  4)  The  ASMS 

i 

Contract.!  S)  The  coat  incentive,  6)  The  achedule  incentive,  7)  The  operational 

i 

availability  incentive,  8)  The  teat  plan,  9)  Miaaile  reliability,  and  10) 
Management  of  the  incentive. 

I  ' 

The  jpaper  ia  an  example  of  the  nature  and  kind  of  analyaia  that  goea  into 
the  preparation  for  negotiation  for  the  deaign  of  an  incentive  contract.  The 
analyaia  includea  grapha  and  charta  and  involvea  topica  auch  aa  the  coat 
ef fectivenesa  of  incentive  deciaiona,  the  application  of  the  value  aystem  to 
potential  trada-offa.  and  overlap.  It  ia  a  good  example  of  the  analyaia  a 
defense  contractor  goea  through  in  hia  preparationa  for  negotiations. 

Escalation  Provisions  in  POD  Procurement;  A  Review  of  the  Problem  and  a 
Framework  for  Analyaia.  Lt.  Robert  W.  Eberth,  USN,  December  1974,  40 


pages. 
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Lt.  Eb«rth  revlewad  th«  opinions  «nd  concerns  sspressed  by  vsrlous  90v-> 
srniwnb  end  privets  industry  sources  with  regard  to  the  use  end  structure  of 
wacelativn  (l.s.«  sconoaric  price  edjustesnt)  provisions  in  90vernaent  procure* 
sent  contrecting.  There  wee  found  to  he  little  gsnsrel  egreesent  eaong  these 
sources  on  eeny  of  the  aspects  of  escalation  provisions*  including  the  'pro* 
per*  objectives  of  such  cleusse*  After  this  revlM  e  franswotk  was  designed 
to  facilitate  the  analysis  of  the  relationship  of  escalation  provisions  and 
price  level  uncertainty.  The  specific  eodel  saployed  exasdned  interacting 
objectives  of  the  governaMnt  and  a  fire  in  a  sole-source  contract  negotiation 
scenario.  A  method  was  developed  to  approximata  the  increase  in  contract 
price  re<iuired  by  the  fire  as  compensation  for  accepting  the  risk  of  uncertain 
price  levels.  A  criterion  was  established  for  the  employment  of  the  escala¬ 
tion  provision  in  the  modeled  scenario. 

The  incremental  target  cost  approximation  was  noted  to  be  valid  only  near 
the  solution*  but  was  considered  sufficient  for  the  purpose.  This  resulted 
from  using  the  approximation  only  to  define  a  'break-even*'  relationship 
between  the  dollar  increase  in  price,  due  to  Inflation,  and  the  cost  of  admin¬ 
istering  an  EPA  clause,  which  was  implicitly  assumed  'small'  compared  to  the 
total  contract  cost.  The  analysis  led  to  the  conclusion  that,  under  the 
assumptions  made,  the  EPA  clause  should  be  applied  when  the  'inflation  contin¬ 
gency',  as  evaluated  by  the  approximation  developed,  exceeds  the  administra¬ 
tive  cost  of  that  clause. 

The  formulation  of  the  model  did  not  permit  a  direct  analysis  of  the  con¬ 
current  problem  regarding  the  effect  of  using  the  EPA  clause,  as  structured, 
on  incentives  to  maintain  control  over  inflationary  trends  within  the  firm. 

The  analysis  did  not,  however,  disclose  any  effect  of  the  EPA  clause  (or  lack 
of  it)  on  the  cost~reduction  incentives  as  represented  by  the  incenti''e  profit 
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r«t«,  iMding  to  th«  conclusion  that*  If  cogt-raduction  incantivss  wera  afCac* 
tlva  without  tho  EPA  clausa*  thay  would  ba  no  lass  afCactiva  with-tha  clausa* 

8*  N«ad  for  Incraaaad  Uaa  of  Valua  Englnaarlng.  A  Proven  Coat  Saving 

Tachniqua  in  Paderal  Construction*  Hulti-agancy*  U.S*  Gansrsl  Accounting 
Offica*  Nay  1974*  52  pagaa* 

As  statad  rising  costs  of  labor*  aatarials*  and  aonsy  hava  givan  oanags^ 
Mnt  a  Sanaa  of  urgancy  in  davaloping  tachniguaa  that  pronota  aconoaical  con¬ 
struction.  Valua  enginaaring  is  ona  tachniqua  that  has  affactad  coat-savings 
on  fadaral  construction  projacta.  CAO  axaninad  valua  anginaaring  activitias 
at  10  fadaral  construction  agancias  to  avaluata  thair  uaa  of  valua  anginaaring 
incantlva  programs  and  circulation  of  provan  valua  anginaaring  proposals  with¬ 
in  and  among  tha  agencies.  The  CAO  concluded  that  (1)  Proven  valua  engineer¬ 
ing  proposals  should  ba  circulated  both  within  and  among  federal  construction 
agencies.  Such  circulation  will  bring  tha  latest  cost-saving  ideas*  tech¬ 
niques*  and  materials  to  tho  attention  of  those  responsible  for  designing* 
approving*  and  constructing  projects.  (2)  Tha  potential  benefits  of  circula¬ 
tion  will  be  maximized  by  tha  designation  of  a  central  point  at  which  proven 
proposals  can  be  screened  to  Identify  those  having  further  application.  Tha 
central  point  should  categorlza  the  proposals  by  engineering  discipline  and 
circulate  them  regularly.  Tha  recoiomendations  were  that  tha  General  Services 
Administration  establish  a  system  fort  (1)  Receiving  from  federal  construe- 
tion  agei.cies  all  approved  valua  engineering  proposals*  (2)  Screening  the 
proposals  to  identify  those  having  potential  for  further  application*  (3) 
Categorizing  such  proposals  by  engineering  discipline*  and  (4)  Circulating 
such  proposals  regularly  to  federal  construction  agencies. 


9.  Potential  Adversa  Effecta  of  Coapatitlv  Prototvp*  Validation.  t.t«  Col* 
Jane*  A*  Evans*  USA*  Novaabor  1974*  31  pagos* 

During  a  visit  to  tho  Oafanaa  Syataaa  Managaaant  School  in  Saptaabar 
1974,  Ganaral  Hanxy  Milay*  Coaaandar,  ray  Natarial  Coaaand,  axpraasa4  ooocara 
that  ooapatltiva  prototypa  davalopaant  undar  ooat>plaa  incantiva  faa  contracts 
aight  also  includa  Incraasod  potential  for  coat  grovth  and  goldplating*  Tha 
thesis  was  that  tha  priaa  aotivator  for  tha  contractors  was  to  win  tho  follow* 
on  contract*  This  doainant  aotivator  than  rendered  tha  cost  incentive  fee 
ineffective  since  tha  contractor  would  spend  whatever  he  feels  was  necessary 
to  win.  Tha  coapatitive  aspect  of  this  situation  aight  also  lead  tha  contrac¬ 
tors  to  add  a  little  goldplating  to  their  product  if  they  percaivad  it  would 
give  then  an  edge  over  their  coapetition  at  source  selection  for  tha  follow-on 
contract. 

It  was  concluded  that  General  Milay  had  identified  a  potentially  vary 
costly  disadvantage  to  coapatitive  prototypa  davalopaant*  This  was  not  to  say 
that  this  type  of  davalopaant  was  not  useful*  Tha  author  felt  that  on  tha 
contr.iry,  being  nwere  of  the  pitfalls  would  enable  tho  governaent  to  practice 
the  concept  of  coapatitive  prototype  development  to  Its  greater  advantage* 

This  study  showed  that  there  was  no  one  best  type  of  contract  for  use  in  all 
competitive  prototype  development  programs*  The  best  contract  is  one  which 
has  been  tailored  to  the  specific  situation.  A  set  of  questions  was  included 
which  was  to  serve  in  selecting  the  best  contract  type  for  a  specific  competi¬ 
tive  prototype  program*  The  ability  to  answer  these  questions  accurately  and 
hence  select  a  beat  contract  type  would  be  heavily  dependent  on  detailed  know¬ 
ledge  of  the  contractor  and  his  objectives* 
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to.  Control  of  Production  Unit  Coat  in  Major  W«apon«  Systewa  Aoqutgitions. 

Lt.  Col.  P«t«r  a.  Xnnyon*  USA,  robtiMsy  1974,  S7  pa^os. 

Th«  purpos*  oC  this  papor  ta  axaain*  tha  ways  and  Mans  by  which  ths 
Oapartaant  of  OsfanM  and  Its  senior  silitaxy  and  civilian  propras  aanagsrs 
can  achiavs  and  Mintain  control  of  ths  production  unit  cost  of  Mjor  weapons 
cyeteae.  Over  the  laet  several  years,  with  as  acquisition  back^ound  replete 
with  coat  overruns,  the  OQO,  ths  services,  and  industry  have  struggled  with 
ways  and  Mans  to  estisate  and  establish  control  over  ths  devslopsent  costs  of 
ujor  systess  acquisitions.  At  present  a  nuabsr  of  techniques  are  being 
incorporated  Into  development  contracts  in  order  to  maintain  control  of 
research  and  davolopmene  expenditures.  These  are  outlined  and  discussed. 

11.  VE  and  Design  to  Cost.  R.  S.  Biedenbender,  Harch  1974,  17  pages. 

This  paper  was  presented  at  ths  design->t»>a>eoet  seminar  of  the  American 
Institute  of  Industrial  Engineers/Aerospace  Division,  Vashington,  O.C.,  27-29 
Harch,  1974.  Its  purpose  was  to  address  the  Interfaces  between  value  engi¬ 
neering  and  design  to  cost.  There  was  obviously  considerable  difference  of 
opinion  about  this  interface.  This  is  not  surprising  when  one  considers  that 
both  subjects  are  controversial  in  themselves.  To  illustrate  this  situation, 
the  paper  lists  some  of  ths  sore  fre<|uently  heard  'platitudes'  about  VE, 

Design  to  Cost,  and  their  relationship.  All  of  these  platitudes  obviously 
cannot  be  right.  Yet  they  are  all  honest  opinions  held  by  reasonable  people. 
These  differences  are  based  upon  thi*  difterent  perceptions  of  VE  and  Design  to 
Cost.  These  perceptions  are  frequently  derived  from  the  individual's  observa¬ 
tions  of  practice,  as  opposed  to  theory  and  concepts.  This  discussion  can 
shed  light  on  the  use  of  VS  and  Design 'to  Cost  with  incentive  contracts. 


/' 


12.  The  Condor  Mlaatle  System  Claim;  An  Analysts  with  rreplicationa  and 

RacowflMind^tlona  for  Prolact  Kanagara.  Wllliaa  Rutherford  Pierc*< 

Lieutenant,  USN,  March  1974* 

The  purpoae  of  this  paper  waa  to  provide  recooeendationa  for  the  laprove- 
■ent  of  current  procureaent  policlea  and  procedurea  in  the  Depertaent  of 
Defense.  The  study  addressed  the  followinq  objectives: 

ta)  To  evaluate  the  appropriateness  of  various  types  of  contracts  for  the 
developeent  of  Mjor  weapons  systesa. 

(b)  To  determine  an  improved  policy  for  unofficial  communications  between 
government  and  contractor  personnel  in  order  to  avoid  claims  result¬ 
ing  from  unauthorized  changes  to  the  contract. 

(c)  To  investigate  the  impact  of  large  claims  on  the  congressional 
acceptability  of  major  programs. 

(dj  To  determine  the  legal  implications  of  dual  authorship  of  specifica¬ 
tions  when  these  specifications  are  impossible  to  attain  in  contract 
performance. 

The  use  of  the  PPl  for  a  sltuaion  similar  to  the  Condor  Program  in  1966 
would,  in  1974,  be  inconsistent  with  the  ASPR.  This  suggests  that  cost  type 
contracts  should  be  used  in  engineering  development  contracts.  A  fixed  price 
contract  should  be  avoided  in  all  but  a  few  cases.  This  study  is  of  interest 
because  it  Illustrates  the  relationship  between  performance  and  contract 
type.  It  implies  that  the  risk  in  FP  contracts  is  too  great  for  areas  of  high 
technical  uncertainty.  Other  authors  (Fisher,  Jones,  etc.)  have  suggested 
that  no  relationship  exists  between  these  two  parameters. 

13.  Escalation  Provisions  in  POD  Ptocurementt  A  Review  of  the  Problem  and  a 

Framework  for  Analysis.  Lt.  Robert  W.  Eberth,  DSN,  December  1974,  40 


pages. 
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Bberth  bullda  a  laodel  td  avaluata  tha  iapact  ot  escalatton  provisions  and 
looks  at  its  usa  in  incantiva  contracts*  Ha  fait  thac  tha  of  controver¬ 

sy  with  ra<jard  to  escalation  provisions  appeared  both  too  wide  and  too  intap- 
ralatad  to  be  able  to  concantrata  on  any  ono  without  first  obtaining  a  aoro 
thorough  understanding  of  how  escalation  provisions  affect  a  fire's  attitude 
toward  inflation  or  uncertain  price  lavals#  and  how  this  attitude  is  reflected 
in  its  pricing  of  a  contract*  To  this  and*  it  was  fait  necessary  to  "start 
fresh**. to  develop  an  analytical  frasawork  which  would  both  paradt  such  an 
understanding  of  the  theoretic  nature  of  ascalation  provisions  and  provide  the 
basis  for  further*  eoira  detailed  investigation  of  tha  affects  of  ai^loying 
differing  types  of  ascalation  provisions. 

The  results  of  tha  negotiations  eodal  analysis  were: 

1.  The  increoutntal  target  cost  approxiaation. 

The  incremental  target  cost  approxiaation  was  noted  to  be  valid  only  la  a 
small  neighborhood  about  the  solution  but  was  considered  sufficient  for  the 
purpose.  This  was  due  to  using  the  approxiaation  only  to  define  a  "break 
even"  relationship  between  the  dollar  increase  in  price,  due  to  inflation  and 
Che  cost  of  administering  an  CPA  clause,  which  was  implicitly  assumed  "small* 
coupled  to  the  total  contract  cost. 

2.  Application  of  the  SPA  Clause. 

The  analysis  led  to  the  conclusion  that  under  the  assumption  made,  the 
EPh  clause  should  be  applied  when  the  "inflation  contingency."  as  evaluated  by 
the  approximation  developed,  exceeds  the  administrative  cost  of  that  clause. 

3.  Effect  of  Inflation  and  Cost-Reduction  Incentives. 

The  formulation  of  the  model  did  not  permit  a  direct  analysis  of  the  con¬ 
current  problem  regarding  the  effect  of  using  the  EPA  clause,  as  structured  as 
an  incentive  to  maintain  control  over  Inflationary  trends  within  the  firm. 
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Th«  analysis  did  not,  however,  disclose  any  effect  of  the  BPS  clause  on  the 
cost'-reductlon  Incentives  as  repreaented  by  the  incentive  profit  rats*  This 
leads  to  the  conclusion  that.  If  cost-reduction  Incentives  were  effective 
without  the  SPA  clause,  they  would  be  no  less  effective  with  the  clause* 

This  paper  provides  additional  insi9hts  to  the  questions  oonceminq  the 
estlaation  of  costs,  the  structure  of  price  arrangseents  on  incentive  coo*- 
tracts,  and  other  factors  that  have  an  Inpaet  oq  final  contract  outcoaws* 

14*  Case  Studies  on  a  Major  Weapons  Svstes  Acquisition  Prolect*  It*  tiichael 
H.  Guth,  USN,  Septenber,  1974,  S3  pages* 

These  series  of  case  studies  were  developed  to  highlight  the  changing 
environment  of  the  U.S*  shipbuilding  industry  and  to  examine  the  cost  and  fee 
differentials  between  two  private  shipyards  for  the  overhaul  of  nuclear  sub¬ 
marines*  These  are  used  to  Introduce  students  to  Information  available  within 

tite  Navy,  and  to  stimulate  classroom  discussion  of  naval  pollelss  and 

« 

practices* 

15.  Patrol  Hydrofoil  Guided  Missile  Ship.  Department  of  the  Wavy.  February 
1975,  43  pages* 

The  patrol  hydrofoil  guided  missile  ship  (PHN)  then  In  It's  lead  ship 
construction  phase,  was  to  be  a  new  class  of  small  ships  to  «^rata  offensive¬ 
ly  against  major  surface  combatants  and  other  surface  craft*  The  PHN  was  to 
be  132  feet  Icng,  displaces  235  metric  tons,  and  will  sustain  high  speed  In 
fall-borne  operations  in  high  sea  states*  The  Boeing  Company  was  the  lead 
ship  construction  contractor*  This  report  summarizes  the  GAO's  conclusions  on 
the  success  of  the  procurement*  These  weret  (1)  The  quality  of  welding  on 
the  PHN  ships,  especially  on  the  first  PHN  lead  ship,  has  been  Inferior.  The 
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■ajor  typ«*  ot  w«ld  d«f lcl«ncl«a  la  MN-1  %««ra  incooplata  panatration/  cracks« 
poroalty«  and  Incoaplata  fuaion.  Also«  diatortion  haa  taaa  pravalant*  (2) 
According  to  Boaing*  wald  quality  haa  laprovad  froa  tha  start  ot  tg  tha 

prasant  and  tha  currant  wald  quality  waa  coaparabla  to  tha  bast  in  tha  ship-* 
building  industry.  Tha  Navy  and  Air  Vorca  baliava  Boaing  haa  takaa  aany  of 
tha  stapa  nacaaaary  to  raaolva  tha  phyaical  walding  quality  problaaa«  and 
agraa  that  significant  iaprovaaanta  warn  deannatratad  on  tha  nM-2. 

Tha  report  concluded  that  to  aaaura  that  adequate  walding  quality  will  ba 
achieved  on  any  future  RM's*  tha  Saoratary  of  tha  Navy  should  raquira  that 
all  in-procass  controls,  whidi  wara  oaittad  in  tha  lead  ship  contract,  ba 
specifically  cited  in  any  contract  award  for  follow-on  ship. 

16.  Impact  of  Changes  in  tha  Oafansa  Svstea  Acquisition  Cycle  on  Design  Taaa 

Capability  Retention.  Or.  H.  Lea  Boddia.  May  197S,  52  pages. 

Boddia  in  this  study  was  "to  evaluate  tha  effect  of  changes  in  the 
defense  system  acquisition  environsMnt  on  design  team  capability  retention  in 
the  aircraft  industry  in  a  manner  that  tiould  suggest  solutions  as  wall  as 
identify  the  problems."  A  design  team  was  considered  to  be  tha  complete  engi* 
nearing  team  that  is  required  to  taka  an  aircraft  weapon  system  from  tha  con~ 
ceptual  phase  through  development  to  production  and  deployment.  Tha  changes 
in  the  defense  system  acquisition  environment  considered  are  those  that  have 
occurred  since  1968.  The  study  was  conducted  using  published  material#  from 
both  government  and  industry#  that  addressed  tha  general  subject  of  interest. 
Since  relatively  little  of  this  material  addressed  the  specific  topic  of 
interest#  the  author  drew  heavily  from  his  own  knowledge/experianca  to  relate 
P«fceived  impacts  on  design  teams  to  tha  outjor  changes  in  systems  acquisition. 
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Th«  conclusions  werat  (1)  Xn  assantlally  alialnatlng  concurrency  through 
tha  fly-baCora-buy  approach,  tha  already  long  davalcpaumt  cycle  has  bean  fur* 
ther  lengthened,  with  all  of  the  iopllcations  for  design  team  technological 
obsolescence,  ( 2 )  The  advanoed  prototype*  approach  advocated  by  Hr.  Packard 
appears  to  have  already  passed  into  a  period  of  disuse,  (3}  Tha  advanced  tech* 
nology  developeent  elesent  of  the  technology  base  which  ia  now  receiving 
increased  attention  appears  to  be  an  attei^t  by  the  service  laboratories  to 
■eet  the  intent  of  advanced  prototyping. 

The  recoonendations  werat  (1)  The  governstent  ooaelteent  should  include 
the  legislative  as  well  as  executive  branches,  (2)  The  basic  fly-bafora-buy 
approach  should  be  implenented  carefully  to  einieize  the  adverse  effects 
attendant  upon  program  gaps/stretchouts,  (3)  Once  a  design  team*s  product  has 
been  selected  for  further  development  and/or  production,  a  planned  product 
improvement  program  should  be  implemented  and  continued  as  long  as  the  results 
are  cost-effective. 

17.  DCAS/ARTAD3  Interface  on  a  Contraett  An  Explanation  and  gveluatlon. 

Ha).  Russell  K.  Cleveland,  USA.  Hay  1975,  38  pages. 

Cleveland  investigated  the  interface  between  a  project  manager  and  the 
defense  contract  administration  services  (OCAS).  He  did  so  by  studying  on  a 
single,  on-going  contract  the  interaction  between  the  project  nunager's  per¬ 
sonnel,  functional  support  personnel  from  other  Army  elements,  OCAS  support 
personnel,  and  the  oontractor's  project  team.  A  primary  motivator  in  the 
selection  of  the  contract  to  be  studied  was  the  prospective  assignment  of  the 
author  to  the  Office  of  the  Program  Hanager,  Army  Tactical  Data  Systems 
(ARTAOS).  He  concluded  that  ARTAOS  and  the  United  States  Army  Blectronics 
Command  were  not  using  OCAS  fully. 
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18.  Investigation  of  Reliability-Growth  Incentivea  and  Ajidlysla  of  IDT  6  S 
Test  Data  for  AFSA'tco:<,  H,  Oagen,  C.  Harrison,  J.  Haat«,  Daceabar  31, 
1975,  82  pages.  *  . 

Tha  applicability  ot  the  craativa  usa  of  locantiva  provisions  to  ralia* 
bility  requirements  in  contracts  is  discussed.  Tha  authors  reviewed  tha  avo** 
lutioa  of  reliability  growth  incentives,  recounted  their  expariancas  and 
insights  gained  from  sight  visitations,  and  concluded  with  a  susasary  of  las~ 
sons  learned.  These  were:  (1)  RIW  and  incentives  are  applicable  to  sole 
source  procurements.  (2)  Incentive  options  and  requirements  have  to  begin  at 
the  same  tine  as  tha  full  scale  davalopaent  contracts  so  that  contractors  can 
design  their  equipment  to  meet  tha  incentive  requirements,  (3)  Careful  atten** 
tion  must  ba  paid  to  incentive  implementation  problems  before  raXeass  of 
the  RFP.  (4)  Misunderstanding  about  tha  goals  and  iflqtleaentation  of  an  incen* 
tiva  quite  often  lead  to  confusion  about  tha  incentive  itself,  and  (5)  Zt  is 
difficult  to  substitute  DT  S  8  data  for  reliability  test  data, 

Mtilization  of  Performance  Incentives  in  Production  Contracting.  James 

Robert  Knepshield,  CS-12,  DNC,  Noveiaber  1976,  20  pages. 

The  author  addresses  tha  query  "Should  tha  production  contract  contain 
incentives  to  improve  product  performance?"  Tha  study  addresses  (1)  incentive 
contracting,  (2)  performance  incentives  in  production  contracting,  (3)  product 
assurance  motivators  and  conclusions.  Although,  he  presents  evidence  from 

research  to  suggest  incentives  on  production  contracts  should  be  on  cost 
only,  he  still  recommends  specific  performance  incentives  on  quality  and/or 
reliability.  These  could  take  the  form  of  traditional  Incentives,  the  award 
fee,  or  the  RIW  concept.  He  justifies  his  position  on  the  basis  of  tha 
inertidsing  coiit.s  dnd  complexity  of  wcdpon  systoins* 
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20.  Prio  Proposed  and  Megotlated  for  rixed-Prie«  Inceotlv  Contract 
P3 36S7-74-C-004 1 »  U.S*  G«n*r«l  Acoountlnf  Noveab«r  1977. 

Thla  !•  a  report  ot  an  axaalnation  into  tho  prlca  proposed  and  negotiated 
for  a  fixed-price  incentive  contract  (P33657-74-C-004I)  awarded  to  Morthrop 
Corporation,  Aircraft  Division,  Hawthorne,  California,  by  the  Air  force.  Aero* 
nautical  Systems  Division  (ASD).  The  contract  provided  for  the  full  scale 
development  of  two  aircraft  and  was  awarded  on  October  S,  1973,  at  a  target 
price  of  $4S, 950,000.  The  examination  was  made  to  determine  the  reasonable¬ 
ness  of  the  contract  price  in  relation  to  the  contractor's  supporting  cost  or 
pricing  data,  and  whether  the  requirements  of  public  law  87-653  were  effec¬ 
tively  implemented.  The  examination  was  part  of  a  nationwide  review  of  the 
pricing  of  Department  of  Defense  (000)  negotiated  noncompetitive  prime 
contracts. 

The  review  disclosed  that  the  target  price  was  overstated  by  about  three 
million  dollars.  This  was  applicable  to  add-on  pricing  factors  and  profit  and 
'**•  principally  because  the  contractor  did  not  ’disclose  current,  complete,  and 
accurate  cost  or  pricing  data  prior  to  negotiations.  The  reconmiendations 
ware:  (I)  The  Assistant  Secretary  of  Defense  determines  whether  the 
government  is  entitled  to  a  price  adjustment  under  the  contract  and  (2)  The 
force  determines  the  impact  of  the  non-disclosure  of  business  data 
forecasts  on  negotiated  forward  pricing  rate  agreements  and  the  ultimata 
effect  on  the  pricing  of  government  contracte  awarded  to  the  contractor. 

2’*  Reliability  Improvement  Warranties;  An  Analvsle  ot  Contractor  Incentives 
and  Risks.  Major  Raymond  P.  Hudkins,  USAP ,  May  1978. 
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The  objectlv«  waa  to  analyze  ilafenaa  contractors'  g  rcaptions  of  relia¬ 
bility  iaproveasat^  warranty  incentives  and  riska.  The  author  sent  a  thirty 
question  survey  to  six  companies  that  had  reliability  isprovesant  warranty 
experience*  The  author  then  integrated  the  survey  results  wi^Ji  follow-up 
telephone  interviews  and  an  analysis  of  other  warranty  studies*  Us  concluded 
that  contractors  see  little  incentive  to  improve  equipment  reliability  after 
two  years  into  a  five  ysar  warranty.  One  of  several  study  recommandations  was 
to  implement  reliability  improvement  warranties  early  in  development  programs 
in  order  to  influence  equipment  design  and  lower  contractor  risks. 

22.  Report  on  the  Survey  of  Policies  and  Procedures  for  Paying  Prooress 
Payments  for  New  Ship  Construction.  Financial  and  Hanpower  Audits 
Division.  July  1979.  9  pages* 

Xn  this  report  the  Defense  Audit  Service  reviewed  the  policies  and  pro¬ 
cedures  for  paying  progress  payments  under  the  Navy  ship  construction  program 
and- evaluated  (1)  The  separate  adsd-nistratios  of  shipbuilding  progress  pey- 
ments  ty  the  Navy.  (2)  The  policies  and  procedures  employed  by  ths  Navy  to 
guard  against  unauthorized  progress  payments.  (3)  The  percentage  of  completion 
basis  for  paying  progress  payments,  and  (4)  The  Navw  policy  and  procedures  for 
liquidating  progress  payments. 

Navy  policies  and  procedures  for  progress  payments  allowed  contractors 
meeting  certain  conditions  to  have  a  negative  investment  in  contract  perfor¬ 
mance  as  a  benefit  of  progress  payments.  Further,  these  policies  and  proce¬ 
dures  did  not  provide  for  uniform  treatment  o?  contractors  in  determining 
percentages  of  completion  for  progress  payment  purposes.  It  was  concluded 
that  a  uniform  contract  financing  policy  was  desirable.  Also,  the  ability  of 
the  Deputy  Under-Secretary  of  Defense.  Research  and  Engineering  to  monitor 
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slilpbull<jin^  pru^cutttf  payMuntit  cuul«l  IM  further  Improveil  through  access  to 
Navy  shipbuilding  status  information. 

In  cases  where  the  contracts  provide  for  additional  incentive  as  well  as 
escalation  payments,  such  as  escalation  payment  for  standard  equipment,  lb  was 
concluded  that  the  contracts  must  specify  whether  these  payments  are  Included 
in  contract  payment  liautations. 

The  use  of  the  earned  value  date  available  from  the  contractors*  manage* 
sent  systems  as  a  basis  for  the  computation  of  progress  payments  could  providu 
more  equal  treatment  to  contractors. 

Progress  payments  as  they  relate  to  cash  flow  return  on  investment  and 
profits  generally  ^u’e  a  critical  area  for  evaluating  final  outcomes  of  con* 
tracts  generally.  The  article  provides  a  particular  earmark  of  how  the 
policies  and  their  applications  vary. 

23.  Increased  Asset  hvailabilitv  Through  Incentives.  A*  J.  Holxsiller,  Navy 

Ship  Control  Center,  Nechanicsburg,  PA,  Nay  1979. 

This  is  a  very  short  paper  that  describes  how  the  Navy  applied  an  incen* 
tive  contract  to  improve  the  management  of  repairable  items.  The  particular 
items  were  the  expensive,  high  demand,  critical  shipboard  repairable 
components. 

The  article  is  divided  into  several  partsi  1)  The  background,  2)  Oeflnl* 
tion  of  problems,  3)  Selection  of  candidates  for  incentives,  4)  Contractor 
discussions,  5)  Negotiations,  and  6)  Anticipated  benefits.  The  article  liste 
nine  benefits  that  they  anticipate  as  outcomes  of  the  applied  incentive 
(examples  ...  reduced  average  turn  around  time  from  seven  to  two  months, 
increase  the  overhaul  yield  to  inos,  maximize  the  availability  of  ready  for 


issue  assets.) 
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24 .  Subcontract  Man*qe»anti  ProgrMi  Office  Involvement  on 


Co«t-Plu»-Incantiv  Foo  >rl—  Contracf .  M«j.  Larry  C.  JackaoD*  USAV«  57 


p«9«a. 

Thia  atudy  Cocuaaa  on  tha  aanagasant  of  subcontractora  through  prograa 
off lea  paraonnal  InvT'lvaoMnt*  Ganarally  tha  govarnaant  la  conatrainad  froa 
■anageaant  of  aubcontractora  dlractly  by  tha  doctrlna  of  privity  of  contract* 
Aa  a  fundaaantal  lagal  prlneipla*  thla  doctrlna  doaa  not  prohibit  prograa 
of flea  paraonnal  froa  aaauclng  that  priaa  contractora  affaetivaly  aanaga  autp' 
contractora.  Tha  atudy  llata  aooa  currant  atteapta  uhich  ara  undarway  in  ao 


attaapt  to  laprova  tha  aubcontract  aanagaaant  procaaa*  Tha  author  su^gaats 

thati  (1)  RaCant  araad  tarvicaa  procuraaant  ragulatlon  (ASPR)  ravlalona  on 

'  '  i 

aubcontract  aanagaaant  ara  nota«<orthy  attaapta  to  laprova  Involvaaant | la  aub* 
contract  aanagaaant*  (2)  Tha  Implaaantatlon  of  any  of  tha  four  racoaaianda** 


tlona  contained  In  tha  report  will  raault  In  laprovad  subcontract  aanagaaant* 

■  I 

lie  racoaoMndsi  (1)  Thera  should  ba  foiaal  subcontract  aanagaaanl^  train- 

j 

Ingi  (2)  Thera  should  ba  batter  priaa  contractor  survalllancat  <3)  A  publica¬ 
tion  of  a  000  aubcontract  aanagaaant  dlractlvai  and  (4)  Tha  ASPR  should  ba 


revised 
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